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DECLARATION FOR THE RECORD OF DECISION

A. SITE NAME AND LOCATION

‘West Kingston Town Dump / URI Disposal Area Superfund Site
South Kingstown, Rhode Island
RID981063993

B. STATEMENT OF BASIS AND PURPOSE

FESEA Y

_ " This decision document presents the selected remedial action for the West Kingston Town
Dump/URI Disposal Area Superfund Site (the Site), in South Kingstown, Rhode Island. This
remedial action was chosen in accordance with the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA), 42 USC § 9601 et seq., as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA), and, to the extent practicable,
the National Qil and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR Part
300, as amended. The Deputy Director of the Office of Site Remediation and Restoration
(OSRR) has been delegated the authority to approve this Record of Decision (ROD).

This decision was based on the Administrative Record, which has been developed in accordance
with Section 113(k) of CERCLA, and which is available for review at the South Kingstown
Public Library in Peace Dale, Rhode Island, at the Rhode Island Department of Environmental
Management (RIDEM) in Providence, Rhode Island, and at the United States Environmental
Protection Agency (EPA) Region 1 OSRR Records Center in Boston, Massachusetts. The
Administrative Record Index (Appendix E to the ROD) identifies each of the items comprising
the Administrative Record upon which the selection of the remedial action is based.

RIDEM has reviewed the various alternatives and has indicated its support for the selected
remedy. RIDEM has also reviewed the Remedial Investigation, Risk Assessment, and the
Feasibility Study. RIDEM concurs in the selected remedy for the Site.

C. ASSESSMENT OF THE SITE

The response action selected in this ROD is necessary to protect the public health or welfare or
the environment from actual or threatened releases of hazardous substances into the
environment.

Record of Decision
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D. DESCRIPTION OF THE SELECTED REMEDY

This ROD sets forth the selected remedy for the West Kingston Town Dump/URI Disposal Area
Site. This remedy is a comprehensive approach to the Site. It involves treatment of source area
soils and source area groundwater using in situ chemical oxidation processes and monitored
natural attenuation (MNA) to achieve restoration of the groundwater aquifer to drinking water
standards. Contamination in downgradient groundwater will be subjected to MNA. MNA is
also part of the remedy for source area groundwater, inasmuch as chemical oxidation is expected
to greatly reduce contaminant mass but will not by itself achieve the required cleanup levels for
groundwater. The remedy also includes institutional controls in the form of an Environmental
Land Use Restriction (ELUR), to prevent the disturbance of the remedy components and to
restrict the use of contaminated groundwater for drinking water purposes until restoration to
drinking water standards is achieved. This remedy will allow for the restoration of the Site for
potential future use.’

Two former landfills at the Site, the former Town Dump and URI Disposal Area, have been
capped under RIDEM oversight pursuant to state law. Although these caps are separate from the
selected remedy, the selected remedy assumes that the caps will prevent any future leaching of
contaminants into the groundwater from the landfill areas. These RCRA cover systems will be
inspected and maintained by the potentially responsible parties acting under state oversight. The
state-regulated landfill closure will also include institutional controls that will be used to protect
the landfill caps from being disturbed. In addition to state oversight of the landfill closure,
reports on the status of these caps will be included in environmental monitoring reports
submitted as part of this remedy, as described more below.

The major components of this selected remedy are:

1. Treatment Technologies — To clean up contaminated source area soils, a top layer
of clean soil will be removed and an oxidant (such as potassium permanganate)
will be mechanically mixed into the contaminated soils below, oxidizing
contaminants until soil cleanup levels are achieved. Confirmation samples will be
taken to document pre- and post-treatment soil conditions; the clean soil will be
backfilled. The source area groundwater plume will be treated with sodium
permanganate (or similar oxidant) via several injection wells to be constructed in
the source area. The injection wells will carry a solution of oxidant into the
bedrock of the Former Drum Storage Area, where the source area groundwater
plume exists. The oxidant solution is expected to be injected into the subsurface
area until 90% of the VOC mass in the source area groundwater is eliminated.

2. Monitored Natural Attenuation — Naturally occurring processes will reduce

! It is also expected that an exceedance of Rhode Island ambient water quality criteria in URI Pond will be

eliminated as the groundwater that discharges into the Pond is cleaned up.
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contaminant concentrations that remain in the source area groundwater following
the in-situ oxidation treatment. In addition, MNA will be the primary means of
reducing contaminant concentrations in the portion of the groundwater plume that
is downgradient of the source area. It is also expected that an exceedance of
Rhode Island ambient water quality criteria in the URI Pond will be eliminated as
the groundwater discharging into the Pond is cleaned up. URI Pond will be
monitored as a means of measuring the performance of the groundwater
remediation.

3. Institutional Controls — Institutional controls in the form of deed restrictions,
otherwise known as ELURs, will restrict the use of contaminated groundwater
until restoration to drinking water standards is achieved, and will prohibit
activities that would disturb remedy components.

4. Long-Term Monitoring — Long-term environmental monitoring will be conducted
throughout the Site to monitor MNA and the effectiveness of the selected remedy.

The principal threat waste at the Site is the source area soil, which is leaching contaminants into
groundwater. The selected response action addresses this threat by oxidizing and destroying
contaminants in the source area soil. There are no other principal or low-level threat wastes,
inasmuch as the source area groundwater, the downgradient groundwater, and surface waters are
not source materials.

E. STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, complies with federal
and state requirements that are applicable or relevant and appropriate to the remedial action, is
cost-effective, and utilizes permanent solutions and alternative treatment technologies to the
maximum extent practicable.

This remedy also satisfies the statutory preference for treatment as a principal element of the
remedy (i.e., reduces the toxicity, mobility, or volume of materials comprising principal threats
through treatment).

Because this remedy will result in hazardous substances remaining on-site above levels that
allow for unlimited use and unrestricted exposure (and groundwater restrictions and/or land use
restrictions are necessary), a review will be conducted within five years after initiation of the
remedial action to ensure that the remedy continues to provide adequate protection of human
health and the environment.

Record of Decision
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F. ROD DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary section of this Record of
Decision. Additional information can be found in the Administrative Record file for this Site.

. Chemicals of concern (COCs) and their respective concentrations
. Baseline risk represented by the COCs
. Cleanup levels established for COCs and the basis for the levels

. Current and future land and groundwater use assumptions used in the baseline risk
assessment and ROD

. Land and groundwater use that will be available at the Site as a result of the
selected remedy

. Estimated capital, operation and maintenance (O&M), and total present worth
costs; discount rate; and the number of years over which the remedy cost
estimates are projected

. Decisive factor(s) that led to selecting the remedy

G. AUTHORIZING SIGNATURES

This ROD documents the selected remedy for soil, groundwater and surface water remediation at
the West Kingston Town Dump / URI Disposal Area Superfund Site. This remedy was selected
by EPA with the concurrence of the Rhode Island Department of Environmental Management.

Concur and recommended for immediate implementation:

U.S. Environmental Protection Agency
N

By: Date: _- q?’zf #Oé

ich; ayagnero
Deputy Difector
Office of Site Remediation and Restoration
Region 1
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A. SITE NAME, LOCATION AND BRIEF DESCRIPTION

The West Kingston Town Dump/University of Rhode Island (URI) Disposal Area Superfund
Site (the Site) is located primarily on the eastern side of Plains Road in South Kingstown,
Washington County, Rhode Island. To the south of the Site is the University of Rhode Island
Main Campus. To the west of the Site is Hundred Acre Pond. The National Superfund Database
(CERCLIS) Identification Number for the Site is RID981063993.

The Site contains three main disposal areas, each with separate solid waste disposal histories.
The first area is the West Kingston Town Dump, also known as the South Kingstown Landfill #2
(hereinafter referred to as the Town Dump). It is on the southern part of the Site and is privately
owned; the ownership is in the process of being transferred to the Town of South Kingstown. It
is approximately 0.4 miles north of the URI campus. In the early 1950s, the Town of
Narragansett, the Town of South Kingstown and URI began disposing of solid waste in this
landfill. Disposal continued in at least some form until 1987, as described more below. A pond
called Tibbits Pond is located just upgradient from that disposal area.

The second area is the URI Disposal Area, also known as the URI Gravel Bank or Sherman
Farm. It is north of the West Kingston Town Dump and is owned by URI. Waste was dumped
here from approximately 1945 to 1987, particularly by the University of Rhode Island after the
Town Dump closed in 1978. A small pond called URI Pond is located in this area, just south of
the main disposal areas.

In addition to the two main landfill areas, a Former Drum Storage Area was discovered in 1989
on the URI property during Site investigations, uphill and east of the Town Dump and the URI
Disposal Area. During a 1989 inspection, 12 rusted drums were observed lying on the ground,
some with their contents visible. The drums appeared to have contained a brown, caked
material, or a hardened tar-like substance, possibly roofing tar. Two additional drums containing
roofing tar were discovered in 2004 and 2005. The Remedial Investigation (RI) determined that
this area has been and continues to be the primary source of a groundwater plume of
tetrachloroethene (PCE) and trichloroethene (TCE) that extends approximately 2,500 feet from
the Former Drum Storage Area west to Hundred Acre Pond.

Groundwater at the Site is federally classified as a drinking water aquifer or a potential drinking
water aquifer. Under State groundwater regulations, this aquifer is also classified as GAA
(suitable for drinking water use without treatment) and areas directly below the closed landfills
are classified as GB (not suitable for drinking water use without prior treatment). But because
the State has not obtained EPA approval of a Comprehensive State Ground Water Protection
Program (CSGWPP), it is necessary to default to the federal classification. Groundwater from
areas surrounding the Site is used for public and private water supplies as well as for irrigation;
however no groundwater is currently drawn from the Site itself.

The remedy selected in this Record of Decision has been developed to clean up the
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contamination at and resulting from the Former Drum Storage Area only, and to restore the
groundwater aquifer to drinking water standards. The Town Dump and the URI Disposal Area
have each been capped with a RCRA impermeable cover system as part of a landfill closure
administered by RIDEM. The remedy selected in this ROD is separate from these caps, although
the protectiveness of this remedy assumes proper maintenance of these caps. This maintenance
will be done by the PRPs under state oversight as part of the separate landfill closure, although
maintenance reports on the caps will also be part of the environmental monitoring required by
this remedy. As described further below, the investigation leading to the selected remedy has
been carried out by the potentially responsible parties at the Site, including the University of
Rhode Island, the Town of South Kingstown, and the Town of Narragansett. See Figure 1, Site
Locus Plan, for location of the Site. A more complete description of the Site can be found in
sections 1 through 3 of the RI Report.

Record of Decision
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B. SITE HISTORY AND ENFORCEMENT ACTIVITIES

1. History of Site Activities

The Site history presented in this section is based primarily on findings in the Hazard Ranking
System package for the Site, the Final Listing Site Inspection Report, and the USEPA
Environmental Photographic Interpretation Center (EPIC) aerial photographic interpretation, all
of which are referred to in the RI.

The Site was listed on the National Priorities List (NPL) on October 14, 1992. Belowis a
summary of waste disposal activities for the West Kingston Town Dump, the URI Disposal
Area, and the Former Drum Storage Area. See Figure 2, Site Plan, for the Site layout. Although
all three areas are part of the Site, the remedy selected in this ROD addresses contamination at
and resulting from the Former Drum Storage Area exclusively; as discussed above, the selected
remedy assumes that a separate remedy administered by the State (landfill closure, including
impermeable caps, maintenance and institutional controls) will remain protective with respect to
contamination from the West Kingston Town Dump and the URI Disposal Area. These caps are
discussed more fully in “Landfill Caps,” below.

West Kingston Town Dump

This area comprises two discrete disposal areas, designated FA2 and FA3. Gravel was mined
from what would become the West Kingston Town Dump beginning in the 1930s and continuing
until the early 1960s. Excavation likely continued until the water table was encountered. In
1951, URI and the Towns of South Kingstown and Narragansett began disposing of wastes on
the property. Gravel extraction and waste disposal continued through the 1950s. By 1962, a
pond existed in the excavation to the east of the disposal area. An additional disposal area was
identified to the south of the pond.

The Town Dump operated unregulated until the Rhode Island Department of Health (RIDOH)
began inspections in 1967. At that time, RIDOH noted that wastes from industrial, residential,
commercial, and institutional sources were being disposed of at the Town Dump. The landfill
was closed in 1978 by covering it with soil from the Site and grading; however, RIDEM did not
issue a certificate of closure. Disposal at the dump was noted at least until 1987.

URI Disposal Area

This area comprises three discrete disposal areas, designated FA1, FA4, and FAS. Gravel
mining occurred in what would become the URI Disposal Area beginning in the late 1940s.
FAl, an area slightly over one acre in the northern part of the Site, was used between 1945 and
1951 for disposal of solid waste, including building and landscape debris and furniture. Waste
began to be dumped in FA4 between 1962 and 1972 and ended by 1975. Between 1972 and
1975, waste and debris were dumped in FAS, to the south of FA1 and north of the access road.

Former Drum Storage Area
A 1989 site inspection by an EPA contractor discovered an area of drum disposal (an area now
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referred to as the Former Drum Storage Area) uphill and east of the above-described waste areas
and west of the access road, just south of a radio tower located on the Site. Twelve rusted drums
were observed lying on the ground, some with contents visible. The drum contents were
described as brown, caked material, or as a hardened tar-like substance. Stained soil was noted
around one drum. No sampling of the drums or the surrounding soil was conducted at that time.
Two additional drums containing roofing tar were discovered in 2004 and 2005. Sampling
activities during the Remedial Investigation (RI) determined that subsurface soil and
groundwater in this area is the primary source of a groundwater plume of tetrachloroethene
(PCE) and trichloroethene (TCE) that extends approximately 2,500 feet from the Former Drum
Storage Area west toward Hundred Acre Pond.

Landfill Caps
Waste from the West Kingston Town Dump and the URI Disposal Area was recently

consolidated and placed underneath impermeable RCRA caps (with the closed landfills generally
located in the FA2, FA4, and FAS areas). Although these RCRA caps were designed using EPA
guidance on presumptive remedies for landfills, this action was carried out by certain PRPs
under state supervision and pursuant to state law. The goal of this landfill closure system has
been to contain and consolidate the contaminant mass to significantly reduce possible direct
exposure, leachate production, and contaminant migration through groundwater to surface waters
and sediments.

Although separate from the selected remedy, the selected remedy assumes that the landfill cap
system currently in place will be maintained, will prevent any future exposure to soils or
materials beneath the cap, and will prevent leaching of contaminants into the groundwater from
the landfill areas. The RCRA cap system will be inspected and maintained by the PRPs under
state oversight as part of the landfill closure (although additional reports on cap maintenance will
be included in the environmental monitoring required as part of this remedy). The state-
regulated landfill closure will also include institutional controls that will be used to protect the
landfill caps from being disturbed.

A more complete description of the Site history can be found in Section 1.3 of the RI report.

2 History of Federal and State Investigations and Removal and Remedial Actions
Several environmental investigations have been conducted at the Site since 1975. Environmental
investigations have been lead by the RIDOH, RIDEM, USEPA, and URI. Tables B-1 and B-2
present a summary of the work conducted during previous investigations and previous/current
response actions, respectively, including the dates and the agency/party that performed the work.
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Table B-1: Summary of Previous Investigations

Date : g::;::g?:io;y Work Conducted and Results
1975 Rhode Island Water Monitoring wells were sampled for inorganics to
Resources Board/ characterize the water quality conditions below the
Department of Civil landfills. This investigation concluded that a leachate
and Environmental plume approximately 1,200 ft wide existed below the Site,
Engineering at URI flowing west.
1977 Solid and Hazardous | Following this groundwater investigation, USEPA
Waste Research concluded that the dump did not meet criteria requiring
Division of EPA “conclusive evidence that the study area is polluting.” The
exact locations of the wells sampled and the analytical
methods used during this study are not known.
June —- Rhode Island Five private wells on Plains Road were sampled by
November | Department of Health | RIDOH as part of a regional sampling study. Three private
1987 (RIDOH) wells contained five VOCs that were detected during the
initial testing, including: 1,1,1-TCA, TCE, PCE, 1,2-DCE,
and 1,1-DCA. These three private wells were connected to
the URI water supply in 1988. No VOCs were detected in
the two additional private wells on Plains Road.
November | RIDOH Ten surface water samples were collected from Hundred
1987 Acre Pond and analyzed for the same parameters as the
private well samples. All surface water samples were non-
detect for VOCs.
November | Rhode Island A monitoring well and surface water sampling effort was
1987 Department of initiated. Groundwater samples were collected from eight
Environmental pre-existing monitoring wells, all located west of Plains
Management Road, bis(2-ethylhexyl) phthalate was the only compound
(RIDEM) detected.
Sediment and surface water samples were collected from
two on-site ponds. Analytical results indicated the presence
of VOCs in one surface water sample collected on the URI
property immediately east of FA4. Detected VOCs
included 1,1,1-TCA, TCE, PCE, 1,2-DCE, and 1,1-DCA.
All metals detected were below federal Maximum
Contaminant Levels (MCLs). In addition, the two
sediment samples from the ponds contained phthalates.
1989 Environmental Through its contractor, EPA installed and sampled four on-
Protection Agency site groundwater monitoring wells, identified as GW-01
(EPA) through GW-04. Groundwater samples collected from

these monitoring wells were analyzed for VOCs, SVOCs,
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Table B-1: Summary of Previous Investigations

Date Ié’::;ﬂf:et:logy Work Conducted and Results
metals, pesticides, and PCBs. Detected VOCs in these
samples included acetone, 1,2-DCE, 4-methyl-2-
pentanone, TCE, and PCE. Detected SVOCs included
bis(2-ethyhexyl)phthalate, which was detected in all of the
wells, PCE, TCE, 1,2-DCE, and lead were detected at
concentrations at or exceeding three times the background
concentration or exceeding the sample quantitation limit
(SQL) for that compound.
2002- University of Rhode | These PRPs completed a Remedial Investigation to
2005 Island, Town of South | evaluate the nature and extent of contamination and
Kingstown, and Town | potential impacts from the Former Drum Storage Area.
of Narragansett This RI determined that the groundwater contamination
was attributable to PCE and TCE from the subsurface soils
and groundwater in the Former Drum Storage Area, not the
landfills.
2006 University of Rhode | These PRPs completed a Feasibility Study to assess
Island, Town of South | response actions to address contamination at and from the
Kingstown, and Town | Former Drum Storage Area.
of Narragansett
Notes:

VOC = volatile organic compounds
SVOC = semivolatile organic compound
TCE = trichloroethene

TCA = trichloroethane

DCA = dichloroethane
DCE = dichloroethene
PCE = tetrachloroethene
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Table B-2: Summary of Previous/Current Response Actions

Action
Date Action Conducted and Results
Completed By
1987 University of Rhode URI removed 159 tons of exposed debris and transported
Island it to a federally-approved waste disposal facility.
1988 University of Rhode Three private wells along Plains Road were connected to
Island and the Town of | the URI water supply system.
South Kingstown
2000 University of Rhode An additional private well along Plains Road was
Island and the Town of | connected to the URI water supply system.
South Kingstown
2004 University of Rhode A partially full 55-gallon drum near the Former Drum
Island, Town of South | Storage Area was identified. Drum contents were
Kingstown, and Town | sampled and it was determined to be roofing tar. Drum
of Narragansett disposed of by Lincoln Environmental.
2005 University of Rhode An additional, partially full 55-gallon drum near the
Island, Town of South | Former Drum Storage Area was identified. Drum
Kingstown, and Town | contents were sampled and it was determined to be
of Narragansett roofing tar. Drum disposed of by Lincoln Environmental.
2005 - University of Rhode Using EPA’s presumptive remedy guidance for municipal
June Island, Town of South | landfills, and pursuant to a state-regulated landfill closure,
2006 Kingstown, and Town | the solid waste areas (FA1, FA2, FA3, FA4, and FAS) at
of Narragansett the West Kingston Town Dump and the URI Disposal
Area were consolidated and placed beneath a RCRA
impermeable cap system.
3. History of CERCLA Enforcement Activities

In November 1997, EPA sent Information Request letters to potential generators and transporters
at the Site. In June 2000, EPA issued general notice letters to four Potentially Responsible
Parties (PRPs), identifying them as potentially responsible for investigating and cleaning up the
Site. These parties were owners or operators of a facility at the Site at the time hazardous
substances were disposed of at the Site, and/or were current owners of part of the Site.

In August 2001, EPA and RIDEM entered into an Enforcement Agreement to implement a
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presumptive remedy (landfill caps) and a Remedial Investigation/Feasibility Study (RI/FS) for
the Site. In October 2001 RIDEM issued a Letter of Responsibility to the four PRPs who had
previously received EPA’s general notice letter. This Letter of Responsibility included a
proposed Scope of Work under which the PRPs would carry out the landfill closures and
complete an RI/FS to address contamination at the Site. The parties eventually agreed to
undertake this work, and performed the RI/FS in 2002-2006 and implemented the presumptive
remedy in 2005-2006. As noted above, data collected for the RI/FS shows that the groundwater
contamination was attributable to PCE and TCE present in the subsurface soil and groundwater
at the Former Drum Storage Area rather than the landfills subjected to the presumptive remedy.

To date, the PRPs have implemented the landfill closures by constructing the RCRA
impermeable cap system under RIDEM oversight, and have completed the RIFS that is the basis
for the remedy in this ROD.
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C. COMMUNITY PARTICIPATION

Throughout the Site’s history, community concern and involvement has been low to moderate.
The PRPs, EPA, and RIDEM have kept the community and other interested parties apprised of
Site activities through informational meetings, fact sheets, press releases and public meetings.
Below is a brief chronology of public outreach efforts.

On July 29, 2002, RIDEM issued a press release announcing the beginning of the
remedial investigation activities by the PRPs.

On December 7, 2004, RIDEM, EPA, and the PRPs hosted an informational meeting in
the Town of South Kingstown Council Chambers to discuss the results of the Remedial
Investigation and to present the landfill cap design.

On October 26, 2005, PRPs, RIDEM, and EPA held an open house meeting at URI to
describe the plans for selecting the Remedial Action for the Site and to answer questions.

On June 16, 2006, RIDEM and EPA issued the Proposed Plan for the Site, with cleanup
alternatives evaluated by the agencies and a remedy proposal (i.e., the remedy selected in
this ROD).

On June 21, 2006, RIDEM published a notice and brief analysis of the Proposed Plan in
the Narragansett Times and made the plan available to the public at EPA’s Records
Center, 1 Congress Street, Boston, MA (617) 918-1440; at the South Kingstown Public
Library, 1057 Kingstown Road, Peace Dale, RI 02879 (401)-783-4085; and at RIDEM’s
office at 235 Promenade Street, Providence, RI 02908.

On June 23, 2006, RIDEM and EPA made the administrative record available for public
review at the Peace Dale library, at EPA, and at RIDEM.

On June 28, 2006, RIDEM and EPA held an informational meeting to discuss the results
of the Remedial Investigation and the cleanup alternatives presented in the Feasibility
Study and to present the Proposed Plan for cleaning up the Site. At this meeting,
representatives from EPA, RIDEM, and the PRPs answered questions from the public.

From June 29, 2006 to July 31, 2006, the Agency held a 30-day public comment period
to accept public comments on the alternatives presented in the Feasibility Study and the
Proposed Plan and on any other documents previously released to the public.

On July 26, 2006, the Agency held a public hearing to discuss the Proposed Plan and to
accept any oral comments. A transcript of this meeting and the comments and the
Agency’s response to comments are included in the Responsiveness Summary, which is
part of this Record of Decision.
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D. SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION

The selected remedy was developed by combining components of source control and
management of migration alternatives to obtain a comprehensive Site remediation. Clean topsoil
will be removed and contaminated subsurface soils will be excavated within the Former Drum
Storage Area to the depth of contamination. Contaminated soils will then be treated via in-situ
mixing of a chemical oxidant (such as potassium permanganate) to reduce the mass and
concentration of VOCs in source area soil, until soil cleanup levels are achieved. Following
treatment, the excavation area will be backfilled with the clean soil and re-vegetated. Source
area groundwater will be addressed through a similar process. Chemical oxidants (such as
sodium permanganate) will be injected into source area groundwater through injection wells to
reduce the mass of VOCs present in groundwater, with the goal of achieving 90% mass
reductions. Additional mass reductions necessary to achieve cleanup levels in the source area
groundwater will be accomplished through monitored natural attenuation (MNA) —i.e., dissolved
constituents in the source area groundwater will be monitored to show the ability of natural
attenuation processes to reduce the concentration and mass of dissolved site-related VOCs in
groundwater over time. The same process of MNA will be the exclusive means of achieving
cleanup levels in the downgradient groundwater. Surface water in the URI Pond (where some
groundwater discharges) will also be monitored to measure the performance of the groundwater
remediation; the pond is expected to become cleaner as a result of cleaning up the groundwater.
Institutional controls will be implemented as part of this alternative to restrict future groundwater
use at the Site. An environmental monitoring plan will be developed to evaluate the continued
effectiveness of the remedy, including an evaluation of the effectiveness of natural degradation
processes. An annual review of the landfill caps’ maintenance (in addition to the operation &
maintenance oversight performed by the State as part of the landfill closure) and of the
institutional controls for the landfill and former drum storage area will be included as a
component of this environmental monitoring plan. Finally, as long as waste remains in place so
as to prevent unrestricted use of the Site, a Site review will be performed at least every five years
to ensure that the remedy remains protective of human health and the environment.

The principal threat waste at the Site is the source area soil, which is leaching contaminants into .
groundwater. The selected response action addresses this threat by oxidizing and destroying
contaminants in the source area soil. There are no other principal or low-level threat wastes,
inasmuch as the source area groundwater, the downgradient groundwater, and surface waters are
not source materials. Contamination in the groundwater and surface water is also being
addressed by oxidation and destruction of VOCs in the source area groundwater and by MNA.
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E. SITE CHARACTERISTICS

Chapter 2 of the Feasibility Study contains an overview of the Remedial Investigation. The
significant findings of the RI Report dated April 12, 2006 are summarized below.

The Site is located primarily on the eastern side of Plains Road in South Kingstown, Rhode
Island as shown on the Site Location Map in Figure 1. The Site includes two landfills that have
recently been capped: the West Kingston Town Dump and the URI Disposal Area. In addition to
the landfills, the Site also includes the Former Drum Storage Area, the groundwater plume
associated with this area, and all the areas where contamination from the Site has come to be
located. The plume of contamination encompassed by the Site currently extends west from the
Former Drum Storage Area to Hundred Acre Pond, roughly 2,500 feet away.

The closed West Kingston Town Dump is comprised of the western 8.1 acres of a 117-acre
mixed forest parcel, and the closed URI Disposal Area consists of two discrete areas, 1.7 acres
and 2.4 acres, within a 17-acre sand and gravel excavation area. The Former Drum Storage Area
(located on the URI property) and the groundwater plume comprise approximately 45 acres. The
total acreage of the Site, including the closed landfills and the groundwater plume, is
approximately 55 acres, as shown in the Site plan on Figure 2.

The former landfills at the Site, the former West Kingston Town Dump and URI Disposal Area,
were capped in 2005-2006 (consistent with EPA’s presumptive remedy guidance for landfills)
under RIDEM oversight and pursuant to state law. Although the landfill caps are separate from
the selected remedy, the selected remedy assumes that the capping systems will prevent any
future leaching of contaminants into the groundwater from the landfill areas, that the caps will be
maintained by the PRPs and will prevent exposures to soils beneath the caps, that institutional
controls will be implemented, monitored and enforced if necessary, and that the closed landfills
will pose no unacceptable risks to human health or the environment.

The Former Drum Storage Area subsurface soil and groundwater are identified as the primary
source of the PCE and TCE groundwater plume at the Site. Elevated levels of PCE and/or TCE
were found in the source area subsurface soils, overburden and bedrock groundwater, and in the
URI Pond, which is a discharge area located in the path of the groundwater plume. More
specifically, PCE in the subsurface soils was found to exceed the RIDEM soil leachability
criteria. PCE and TCE in groundwater exceed the maximum contaminant levels (MCLs) set
under the federal Safe Drinking Water Act. Surface water samples in the URI Pond indicate a
PCE exceedance of Rhode Island’s Ambient Water Quality Criteria for aquatic life.

Potential future human health risks for carcinogens and non-carcinogens were above EPA’s
target risk range and hazard index due to the presence of PCE and TCE in the groundwater,
should potable water supply wells be installed in the future at the Site and groundwater be used
as a drinking water source for residential or commercial use. No elevated risks to humans were
found under all other current and future exposure scenarios, including recreational uses of the
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Site. In addition, no unacceptable risk was found based on use of the URI Pond, notwithstanding
the exceedance of the state ambient water quality criteria for chronic exposures to aquatic life.
Based on modeled exposures and comparison of levels of contaminants in soil, surface water and
sediment to reference benchmarks, the screening level ecological risk assessment conducted as
part of the RI concluded that there are no significant ecological risks to organisms and wildlife in
the Former Drum Storage Area, URI Pond and Hundred Acre Pond.

1. Site Overview

Section A of this ROD described the West Kingston Town Dump/URI Disposal Area Site.

The Site is located in the Chipuxet River Basin. This basin is considered a major groundwater
aquifer and consists of glacial outwash deposits. These outwash deposits are discontinuous
layers of silt, sand, gravel, and cobbles with a thickness of as much as 150 feet. Bedrock in the
area is mapped as the Ten Rod Granite Gneiss. Regional groundwater flow is generally toward
the south, although, as explained below, Site groundwater flow is toward the west. Hydraulic
conductivity in the glacial outwash aquifer decreases with depth. Groundwater flow in bedrock
is believed to be confined to bedrock fractures.

The land in the vicinity of the Site is used primarily for agriculture and forestry. The Site itself
includes open overgrown areas associated with former waste disposal activities and recently
capped landfills with stormwater management systems. The Site is surrounded by forested areas
and turf fields. The URI campus (with an estimated 15,000 students and staff) and a few
residential areas are located within one-mile from the Site. Three public water supply wells
serving a population of about 40,000 people are located within 1.5 miles from the Site.

The primary surface water feature is Hundred Acre Pond, which lies approximately 2,500 feet
west and downgradient from the Former Drum Storage Area. It is approximately 84 acres in
size, and is surrounded by woods and waterfront residential developments. The Hundred Acre
Pond eastern shoreline area consists of a thick scrub-shrub wetland with woody vegetation. This
wetland likely provides habitat to a variety of songbirds such as the red-winged blackbird,
swamp sparrow, and American bittern. A variety of other wetland species, such as raccoon, -
shrews, and muskrat may be expected in this area. Hundred Acre Pond is used for recreational
boating, swimming, and fishing for species such as largemouth bass, pickerel, northern pike, and
yellow perch.

The primary surface water features located entirely on-site are the URI and Tibbits ponds, which
abut the now-closed landfill areas. Both ponds are 0.5 — 1.0 acre in size, with a maximum depth
of 10-15 feet. Both ponds have no inflow or outflow, and are fed entirely by groundwater and
local surface water runoff. Both ponds now serve as part of the stormwater management system
associated with the final landfill closures.

Three small wetland areas (under 0.25 acre in size) previously identified at the Site were within
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the construction zone of the landfill cover system, and were filled during landfill closure in 2005.
However, restoration of these impacted wetlands adjacent to the URI Pond has been incorporated
into the landfill closure construction, as approved by the RIDEM Wetlands Section.

Site geology

The Site is situated on the eastern side of the Chipuxet River basin, which slopes gently toward
the southwest. The overburden at the Site ranges in thickness from 10 to 150 feet in the east-
west direction, increasing sharply downgradient from the landfills, toward Hundred Acre Pond.

Overburden at the Site consists of approximately 5 feet of fine sand and silt lying on top of a
gravel and cobble layer; below that is interbedded gravel and sand beds grading into fine to
coarse sand. As with the overburden thickness, the depth to bedrock also varies sharply across
the Site. The bedrock is exposed just northeast of the Site, and ranges from 20 feet below ground
surface (bgs) in the vicinity of the Former Drum Storage Area, to 30 feet bgs at the center of the
Site near URI pond, before dipping sharply in the direction of Hundred Acre Pond.

Site hydrogeology

The main features that dominate the flow regime within the Site are the recharge area in the
eastern part of the Site, in the vicinity of the Former Drum Storage area, and the large sand and
gravel valley fill zone extending from URI Pond and the landfill areas in the east to Hundred
Acre Pond in the west. Groundwater flow at the Site is to the west and discharges into the
Hundred Acre Pond. Groundwater also discharges to the URI Pond.

A MODFLOW three-dimensional groundwater flow model was prepared as part of the RI. The
model, presented in Appendix C of the RI Report, depicts groundwater flow from the Former
Drum Storage Area in the easternmost portion of the Site west toward Hundred Acre Pond. The
model demonstrates flow originating from the till located above shallow bedrock, then
continuing through a deep unconsolidated till at the center portion of the Site. In the lower
valley fill/glacial outwash deposits, groundwater flows in a more northwesterly direction toward
Hundred Acre Pond, where it turns abruptly to the west as it is influenced by a small, steeply
sloped hill adjacent to Hundred Acre Pond.

The water table slopes quite steeply on the eastern side of the Site, starting at an elevation of 150
ft above mean sea level (msl) at the Former Drum Storage Area. The groundwater table drops 40
ft to the outwash plain, where the groundwater elevation is approximately 110 ft above msl at the
toe of the slope (where monitoring wells MW-1S/1R and MW-2S/2R are located). From here,
the water table is quite flat under the western side of the Site and across Plains Road, and again
drops off to its discharge zone into Hundred Acre Pond, which has a surface water elevation of
approximately 94 ft above msl. Based on the groundwater model, the travel time between the
source area (Former Drum Storage Area) and Hundred Acre Pond is estimated at 6 to 10 years.

The groundwater recharge area in the Former Drum Storage Area (source area) is characterized
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by shallow bedrock overlaid by 10 to 20 feet of glacial till. The groundwater table in this area is
at 15 to 20 feet bgs and seasonally fluctuates near the till/bedrock interface. From here,
groundwater flows west primarily at the bedrock/till interface and within the fractured bedrock
toward the URI Pond. A transition area from till to sand and gravel outwash soil units is located
at the toe of the slope, above the URI Pond, about 700 feet downgradient from the source area.
Groundwater in this area is characterized by a strong upward gradient, with groundwater moving
from the bedrock into the overburden and discharging into URI Pond, while Tibbits Pond is
'shown to lie outside the path of the groundwater originating from the Former Drum Storage
Area. Further downgradient, the bedrock surface sharply drops about 150 feet between URI
Pond and Plains Road over a distance of about 900 feet. Depth to groundwater in this area is 30
to 40 feet bgs and the gradient is relatively flat. West of Plains Road, groundwater again exhibits
a strong upward gradient, indicating that groundwater from bedrock is moving toward the
overburden, and the overburden groundwater is also moving toward and discharging into
Hundred Acre Pond.

2. Nature and Extent of Contamination

The Former Drum Storage Area is located over 800 feet east and upgradient from the now-closed
landfill areas. During a 1989 investigation, 12 rusted drums were observed lying on the ground
in that area, some with contents of a hardened tar-like substance visible. During the remedial
investigation leading to the selection of this remedy, two additional drums were identified on the
ground surface at the Former Drum Storage Area. Samples of the contents of the drums detected
no VOCs and were disposed of off-site as non-hazardous waste. Field investigations have
determined that the PCE/TCE plume present at the Site originated from the subsurface soil and
groundwater in this area. Test pits and soil borings showed that the subsurface soil at the Former
Drum Storage Area is a natural till, not fill, indicating that no excavation or burial activities
occurred in this area.

a. Former Drum Storage Area Soil Investigations

During the remedial investigation, soil samples were collected and analyzed to characterize the
contamination in the Former Drum Storage Area as well as to determine the nature and extent of
waste material in the former waste disposal (landfill) areas. The latter data was used in the
design and closure of the landfill areas. Discussion in this Section focuses on soil investigations
of the Former Drum Storage Area, which was found to be the primary source of the groundwater
PCE/TCE plume. For additional information see Section 4.2 of the RI Report. See Figure 3 for
the Former Drum Storage Area soil sampling locations.

Three test pits, and two rounds of six soil borings each, were completed between 2003 and 2005
to identify the source of the PCE/TCE plume and to aid in placement of the groundwater
monitoring wells. Fifty-nine subsurface soil samples have been collected in and downgradient
from the Former Drum Storage Area and analyzed for VOCs. Three VOCs (PCE, TCE and
1,1,1-trichloroethane (1,1,1-TCA)) were detected in several soil samples during the vertical
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profiling, generally at 10 to 18 feet bgs, indicating a source of VOCs in the overburden. None of
the VOCs exceeded RIDEM Direct Exposure Criteria for soils. Three samples of PCE (SB-10 at
12-14 and 14-16 feet bgs; and VP-3A at 15-17 feet bgs) exceeded the RIDEM Leachability
Criterion of 0.1 mg/kg, with a maximum concentration of PCE at 0.34 mg/kg. Selected samples
were tested for SVOCs and metals. No SVOCs were detected. Eight detected metals did not
exceed RIDEM Direct Exposure Criteria. In addition, six background surface soil samples were
collected and analyzed for target analyte list (TAL) metals. The background metal
concentrations were within the typical range for northeast soils.

Fourteen surface soil samples were collected from the Former Drum Storage Area in three
phases of the investigation. The samples were analyzed for VOCs, and a subset was also tested
for SVOCs, pesticides, PCBs, and TAL metals. PCE was the only VOC detected in surface soil
samples; it was detected in only one sample, and at 0.0008 mg/kg, well below the RIDEM Direct
Exposure Criteria for residential soils. Detected SVOCs included six polyaromatic hydrocarbons
(PAHs), ranging in concentrations from 0.155mg/kg to 0.453 mg/kg -- all below the RIDEM
Direct Exposure Criteria. Twenty-one metals were detected in these samples. None of the
metals exceeded the RIDEM Direct Exposure Criteria. Beryllium was detected at an estimated
0.41 mg/kg, which (because of rounding) would not be considered an exceedance of the relevant
Direct Exposure Criterion, which is set at 0.4 mg/kg. There were no PCBs or pesticides detected
in these surface soil samples. This surface soil data was used to evaluate compliance with
cleanup standards, and to characterize human health and ecological risk.

b. Groundwater Investigations

Several rounds of groundwater data were used to characterize and define the groundwater plume,
and to perform the human health risk assessment. In particular, three rounds of groundwater
monitoring well sampling were completed in November 2004, March 2005 and December 2005.
See Figure 4 for the groundwater exploration locations and delineation of the PCE/TCE plume.

Overburden Groundwater

Two Geoprobe sampling events were completed as part of the RI. The first event was a
December 2002 site-wide investigation to identify potential source areas. Seven VOCs were
detected at low concentrations in some of the groundwater samples from the 27 investigative
locations. The VOC detected at highest levels was TCE, which was detected at the GP-20A (98
feet bgs) and GP-20A (68 feet bgs) borings located downgradient of FA4 and URI Pond, at a
concentration of 8 ug/L at each location. The second focused Geoprobe investigation was
conducted in May 2003 at 18 locations in the vicinity of the URI pond in order to investigate a
suspected upgradient source area. PCE and TCE were the most frequently detected VOCs.
Detected PCE concentrations ranged from 21 ug/L to 320 ug/L, at depths from 5 to 31 feet bgs.
Detected TCE concentrations in these samples ranged from 18 ug/L to 96 ug/L. The highest
PCE and TCE levels were found on the eastern side of the URI Pond at the toe of the
embankment at GP-28, 14 feet bgs. Geoprobe results were used to select locations for
installation of permanent monitoring wells.
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Eleven overburden monitoring wells were installed throughout the plume in September 2004 as
part of the RI field program. Vertical profiling was completed on eight of these 11 borehole
locations by collecting samples every S feet and screening these for VOCs. The interval with the
highest VOC analytical results was used to select the monitoring well screen placement. There
were no VOCs detected in shallower sampling intervals, with higher levels of TCE and PCE
generally found below 100 feet bgs. The overburden monitoring wells located within the limits
of the plume boundary include: GW-03, MW-1S, MW-2S, MW-4D, MW-5D, MW-7S8, MW-7D,
and MW-11.

Groundwater samples from these wells were analyzed for VOCs, SVOCs, TAL metals, PCBs,
pesticides, and cyanide. The VOCs detected in the highest concentrations in these wells were
PCE and TCE. PCE concentrations were highest at MW-1S (352 ug/L) and MW-2S (92 ug/L),
both about 650 feet west and downgradient from the Former Drum Storage Area. TCE
concentrations were highest at MW-18 (100 ug/L). These levels exceed the MCLs for PCE and
TCE, which are set at 5 ug/L each. The VOC 1,1,1-TCA was also detected in the samples from
MW-18§, MW-2S, and MW-4D. Several other VOCs were also detected at low-level
concentrations (below MCLs). Sixteen metals were detected in at least one monitoring well
during the two sampling events. None of the detected metal concentrations exceeded the
relevant maximum contaminant level (MCL) for drinking water. The metal concentrations are
likely from naturally occurring conditions and could be associated with suspended particulates in
the samples. Detections of SVOCs, PCBs, pesticides, and cyanide were not reported above the
laboratory practical quantitation limit (PQL).

Monitoring wells located outside of the plume boundary include the following overburden wells:
GW-02, MW-6D, MW-8D, MW-9S, and MW-10. Groundwater samples from these wells were
analyzed for VOCs, SVOCs, TAL metals, PCBs, pesticides, and cyanide. Thirteen metals were
detected in at least one monitoring well during the two sampling events. None of the detected
metals concentrations exceeded MCLs. No other contaminants were detected in these wells. In
addition, upgradient (e.g., background) groundwater conditions at the Site are monitored by well
GW-01. This well is screened across the overburden/bedrock interface. The sample from this
well was analyzed for VOCs, SVOCs, TAL metals, PCBs, pesticides, and cyanide. The sample
from GW-01 was non-detect for all parameters, except for detections of five naturally occurring
metals.

Bedrock Groundwater

Six bedrock monitoring wells were installed as part of the RI field work (MW-1R, MW-2R,
MW-3R, MW-12R, MW-13, and MW-14). Results of the April 2003 seismic survey were used
to determine the depth to bedrock and to develop locations and depths of groundwater
monitoring wells. The depth to bedrock varies sharply across the Site. It ranges from 10-30 feet
bgs from the Former Drum Storage Area to the URI Pond, then slopes sharply downward to the
west of the URI Pond and levels out at 150 feet bgs toward the Hundred Acre Pond. Borehole
geophysics was conducted on the bedrock borings after the drilling was completed to identify
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transmissive fractures. The fractures were packer sampled and the fracture with the highest
VOC concentrations was selected for the screen interval. Two of the six bedrock monitoring
wells used in the RI (MW-13 and MW-14) were unused bedrock residential water supply wells
located at Plains Road (these residences were connected to public water in 1988) that were
converted in December 2005 to long-term monitoring wells. These wells are located along the
projection of the bedrock VOC plume.

Elevated levels of VOCs were detected in MW-1R and MW-2R, which are two wells located
approximately 650 feet west and downgradient of the Former Drum Storage Area. Of the eight
detected VOCs, only PCE and TCE exceeded MCLs. The PCE concentrations detected were
324 ug/L at MW-1R and 218 ug/L at MW-2R. TCE was detected at 317 ug/L and 87 ug/L at
MW-1R and MW-2R, respectively. These levels exceed the MCLs for PCE and TCE, which are
set at 5 ug/L each.?

Nine metals were detected in at least one monitoring well. The detected concentrations of these
metals did not exceed MCLs. The samples from these bedrock wells were non-detect for the
following compounds: SVOCs, PCBs, pesticides, and cyanide.

Hundred Acre Pond Road Residential Wells Testing

Twenty-seven residential wells along Hundred Acre Pond (all outside the plume, inasmuch as
there are no houses in the area where the plume reaches the eastern shore of the pond) were
sampled for VOCs in December 2005 and January 2006. The objective of this sampling was to
confirm that Site contaminants are not impacting off-site residential wells. RIDOH had
conducted residential wells sampling in the area from 1987 to 1996 and detected 5 VOCs,
including PCE and TCE. However, subsequent testing conducted by RIDEM did not detect
these VOCs in the residential wells. In the December 2005-January 2006 round of sampling,
samples from four of the residential wells had detections of one VOC each. Methyl tertiary butyl
ether (MTBE) was detected in two of the wells. MTBE is a gasoline additive, and is not a
contaminant associated with the Site. Dichlorodifluoromethane and TCE were detected at trace
concentrations in one well each. Because of the location of these residential wells relative to
Hundred Acre Pond and the Site, these detections of VOCs are not believed to be associated with
the Site (e.g., the TCE detection was in a well located west of the pond, where groundwater
flows in from west rather than from the Site).

c. Surface Water Investigations
Surface water sampling was conducted to characterize the potential impact to surface water

bodies from site-related contamination and to evaluate potential human health and ecological
risks. See Figure 5 for surface water sampling locations. One sample was initially collected in

2 Another sampling round was conducted in December 2005, and in this round PCE and TCE concentrations

were reported in MW-1R at 407 ug/L and 519 ug/L, respectively. These figures were not included in the RI
evaluations because the December 2005 sampling round had not been validated at the time of the RI report. These
results exceed previously detected maximum concentrations for the MW-1R well.
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January 2003 from each of the small water bodies identified on-site. These five surface water
samples were analyzed for VOCs, SVOCs, and TAL metals. No SVOCs were detected in any of
the five water bodies. In sample SW-01, collected from the URI Pond, PCE, TCE and
trichloroflucromethane were detected at 19 ug/L, 6 ug/L, and 1 ug/l, respectively. In SW-04, a
sample collected from a small water body northeast of FA-2, PCE and TCE were detected at 3
ug/L and 2 ug/L, respectively. Based on these results, two additional samples were collected
from the URI Pond in May 2003. PCE was detected in both of these samples at 14 ug/L,
confirming earlier results. These PCE detections exceed the Rhode Island Ambient Water
Quality Criteria (RI AWQC) of 5.3 ug/L for chronic exposures to aquatic organisms (the TCE
levels are below all relevant AWQCs). Overall, the surface water sampling results show that
only the URI Pond has been impacted by site-related VOCs, primarily PCE, as a result of the
groundwater plume discharging to the URI Pond. Twelve metals were detected in the on-site
surface water samples, with four metals (aluminum, barium, iron, and lead) exceeding the
aquatic benchmark criteria in at least one sample.

Five surface water samples were collected from Hundred Acre Pond. No VOCs were detected in
the initial sample collected in October 2004. Four additional surface water samples were
collected from the Hundred Acre Pond in October 2005 and analyzed for VOCs, and TAL
metals. Consistent with the initial sampling, no VOCs were detected in these samples. The
results show that the surface water in Hundred Acre Pond has not been affected by the site-
related VOC plume. Twelve metals were.detected in these surface water samples from Hundred
Acre Pond with four metals (aluminum, barium, iron, and lead) exceeding the aquatic benchmark
criteria in at least one sample. These metals were not considered to be site-related, because as
the PCE/TCE groundwater plume does not contain elevated concentrations of metals and
because overall, surface water at Hundred Acre Pond does not appear to be impacted by the
VOC plume (see discussion on pore water sampling results in Hundred Acre Pond below).

In addition, 27 porewater (water between grains of sediment) samples were collected in the URI
Pond in May 2003, following detection of elevated VOCs in the initial surface water sample.
These samples were analyzed for VOCs, Four VOCs -- PCE, TCE, and their breakdown
products, 1,2 DCA and cis-1,2-DCE -- were detected in 18 out of the 27 samples. The highest
levels of PCE and TCE were detected at the eastern edge of the URI Pond, with maximum levels
found at the PW-21 location, where PCE and TCE were detected at 360 ug/L and 56 ug/L,
respectively. The results of porewater samples confirmed that the URI Pond is being impacted
by the plume and helped to direct the groundwater investigation in the vicinity of the Pond.

Porewater was also collected at depths of 1-3 feet at 12 locations in Hundred Acre Pond and
analyzed for VOCs in September-October 2004. TCE and PCE were the only VOCs detected in
porewater. TCE was detected in three porewater sampling locations in Hundred Acre Pond at
concentrations from 5 ug/L to 8 ug/L; PCE was detected at one location at 9 ug/L. These results
indicate that the groundwater plume is discharging to Hundred Acre Pond. In the ecological risk
assessment, it was assumed that concentrations of VOCs in Hundred Acre Pond porewater would
be reflective of conditions in very shallow riparian surface water or wetland standing water
where groundwater initially discharges, and that terrestrial mammals might consume water at
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these levels of contamination (even though in fact such surface waters would likely show lower
levels of contamination due to biodegradation, dilution or volatilization).

d. Sediment Investigations

Similar to surface water, sediment sampling was conducted during the RI to characterize the
potential impact to sediments from site-related contamination. Eight sediment samples were
collected from the surface waters located entirely on-site, including five samples collected
concurrently with the surface water samples and analyzed for VOCs, SVOCs, TAL metals, and
Pesticides/PCBs. No SVOCs were detected in the sediment samples. VOCs were detected only
at the SD-01 location at the URI Pond, where PCE and TCE were found at concentrations of
0.573 mg/kg and 0.13 mg/kg, respectively. The PCE detection of 0.573 mg/kg exceeded the
aquatic benchmark (i.e., a benchmark based on a published toxicological study rather than any
official criteria) of 0.410 mg/kg. Twenty metals were detected in the URI Pond sediments, with
two, beryllium and selenium, exceeding ecological benchmarks (also based on published
studies). Three additional samples were then collected from the URI Pond and analyzed for
VOCs only. TCE and cis-1,2-DCE were detected at one of these additional samples at 0.032
mg/kg and 0.105 mg/kg, respectively. The results of the sediment sampling suggest that, similar
to surface water, the URI Pond sediments have been impacted by site-related VOCs from the
groundwater discharge into the Pond.

Six sediment samples were collected at Hundred Acre Pond. Initially two sediment samples
were analyzed for VOCs in October 2004, followed by collection of four additional samples
which were analyzed for VOCs and TAL metals in October 2005. No site-related VOCs were
detected in any Hundred Acre Pond sediment samples. Sixteen metals were detected in the
Hundred Acre Pond sediment samples; however, none of the metals exceeded the ecological
benchmarks. :

e. Air Investigations

Based upon the results of the landfill gas sampling, ambient air sampling was not conducted as
part of the RI field investigations. The completed landfill closure includes a passive gas
collection and venting system.>

The depth of the groundwater plume (at 80 to 120 ft bgs, with an approximately 40-foot layer of
“clean” water above it) was found to preclude migration of volatiles from the Site into indoor air
of the nearby residences.

3 Landfill gas samples were collected from each of the three large landfil] areas (FA2, FA4, and FAS) for
VOC analysis in October 2003. The purpose of the sampling was to identify the presence of VOCs and landfill
gases within each of the primary landfill areas and to identify whether VOCs from landfill gases were migrating off-
site. Five VOCs were detected in the three landfill gas samples. Dichlorofluoromethane and trichlorofluoromethane
were detected at the highest concentrations in sample collected from FAS5, at concentrations of 74 ug/m’® and 79
ug/m’, respectively. The landfill gas results were compared to RIDEM Ambient Air Criteria and none of the VOCs
detected in the landfill gas samples exceeded the applicable ambient air criterion.

Record of Decision
West Kingston Town Dump/URI Disposal Area
South Kingstown, Rhode Island Page 25




Record of Decision
Part 2: The Decision Summary
3. Principal and Low-Level Threats

Principal threat wastes are those source materials considered to be highly toxic or highly mobile

which generally cannot be contained in a reliable manner or would present a significant risk to

human health or the environment should exposure occur. The manner in which principal threats

are addressed generally will determine whether the statutory preference for treatment as a

principal element is satisfied. Wastes generally considered to be principal threats are liquid,
mobile and/or highly-toxic source material.

Low-level threat wastes are those source materials that generally can be reliably contained and
that would present only a low risk in the event of exposure. Wastes that are generally considered
to be low-level threat wastes include non-mobile contaminated source material of low to
moderate toxicity, surface soil containing chemicals of concern that are relatively immobile in air
or ground water, low leachability contaminants or low toxicity source material. Principal threat
wastes are listed in Table E-1 below. No low-threat wastes are identified at the site.

Table E-1: Principal Threats

Source Media | Affected Media | Contaminant | Reason(s) Concentration | Receptors

Subsurface groundwater, PCE Mobility, 0.34 mg/kg water
soil surface water Toxicity supply

4. Fate and Transport

The Conceptual Site Model for soil, groundwater and surface water at the Site is provided in
Figure 6. The CSM is a three-dimensional “picture” of site conditions that illustrates
contaminant sources, release mechanisms, exposure pathways, migration routes, and potential
human and ecological receptors. It documents current and potential future site conditions and
shows what is known about human and environmental exposure through contaminant release and
migration to potential receptors. The risk assessment and response action for the soil,
groundwater and surface water are based on this CSM.

Overburden and bedrock groundwater at the Site has been impacted by historical Site operations.
VOCs, specifically PCE and TCE, are the primary contaminants detected in the groundwater at
this Site. The source of the PCE/TCE plume has been identified as the subsurface soil and
groundwater at the Former Drum Storage Area. Liquid-phase PCE and TCE released at the
surface is thought to have migrated vertically through fractures in the till to the bedrock surface
in the source area. The dissolved contaminants then traveled down slope along the bedrock/till
interface, moving into the fractured bedrock aquifer. Further downgradient, prior to reaching
URI Pond, the TCE/PCE groundwater plume moves from the bedrock aquifer into the
overburden. Some of the VOC plume is then intercepted and discharges into the URI Pond
located about 700 feet from the source area, while the remaining plume extends to Hundred Acre
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Pond, approximately 2,500 feet west and downgradient of the source area.

Currently, relatively low concentrations of PCE and TCE are found in the source area subsurface
soils, with maximum reported PCE concentrations of 0.34 mg/kg. The maximum groundwater
TCE/PCE concentrations are in the 200-500 ug/L range. Since the maximum PCE and TCE
groundwater concentrations are an order of magnitude lower than their 1 percent solubility levels
(i.e., levels customarily accepted as indicators of non-aqueous phase liquid (NAPL) occurrence),
and no other NAPL indicators were found in soil or groundwater, no NAPL is suspected to be
present at the Site.

The mass of remaining VOCs in the Former Drum Storage Area is estimated at 0.12 — 0.14 Ibs.
The mass of dissolved VOCs in the overburden and bedrock groundwater plume emanating from
the source area is estimated at 52-89 Ibs and 1 1b, respectively, indicating that the majority of
PCE and TCE mass no longer resides in overburden, but remains as a dissolved phase within the
overburden aquifer. Concentrations of PCE and TCE degradation products in groundwater,
primarily cis-1,2-DCE, are reported at low concentrations in only three monitoring wells,
indicating that anaerobic de-chlorination is not occurring at high rates.

Contaminant migration pathways at the Site include infiltrating precipitation which dissolves and
transports contaminants from the ground surface and unsaturated overburden by downward
percolation toward the water table in the Former Drum Storage Area. Dissolved contaminants
then migrate with natural groundwater flow. Natural processes expected to affect contaminant
migration and concentrations over time in groundwater include adsorption, dispersion, dilution,
sorption, volatilization, and biodegradation. Adsorption is often the dominant attenuation
mechanism in the saturated zone. The PCE and TCE plume will migrate up to 2 times more
slowly than the groundwater flow due to adsorption of dissolved contaminants by organic aquifer
material. An EPA-developed screening process to evaluate PCE and TCE degradation has also
been completed and is presented in Appendix G of the RI Report. The total score for
biodegradation of the source area groundwater was classified as “inadequate evidence,” meaning
no evidence of degradation. The score for the downgradient plume was classified as “limited
evidence,” suggesting some active biodegradation of TCE and PCE is occurring in that area.

At the Site, the main migration pathway for PCE and TCE into the surface water and sediments
is the groundwater plume discharge into URI Pond, where elevated levels of PCE and TCE are
detected. The fate of PCE and TCE in surface water is to volatilize to the atmosphere. TCE will
volatilize very quickly with its estimated half-life in surface water (i.c., the time required for half
of the mass of the contaminants to decay) in minutes to a few hours, while the expected half-life
of PCE is several days. Adsorption and biodegradation are also occurring within the sediment,
as shown by the relatively high cis-1,2-DCE concentrations reported in porewater.

The data collected indicates that the historic waste areas (FA1, FA2, FA3, FA4, FAS, and
Unnamed Area) are not significantly contributing to the groundwater VOC plume at the Site. It
has been assumed for purposes of this Record of Decision that closure of the landfills and
continued maintenance of caps along with institutional controls will prevent future exposures to
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and migration of contaminants from these areas.

s. Routes of Exposure

Several potential routes of human exposure were considered in the baseline human health risk
assessment conducted as part of the RI as shown in Table E-2. The following summarizes the
pathways evaluated for each human health exposure scenario:

e Current and future youth trespasser/passive recreational user:
o Dermal contact and incidental ingestion of soil and inhalation of fugitive dust
from uncapped on-site upland areas;* and
o Dermal contact and incidental ingestion of surface water and sediment in URI
Pond/on-site wetlands.
e Current and future child/adult local resident:
o Dermal contact and incidental ingestion of surface water and sediment in
Hundred Acre Pond; and
o Inhalation of volatiles in indoor air of a residence.
o Future child/adult on-site resident:
o Dermal contact and incidental ingestion of soil and inhalation of fugitive dust
from uncapped on-site upland areas;
o Ingestion of groundwater as drinking water source; and
o Dermal contact with groundwater and inhalation of volatiles while showering.
e Future adult commercial/industrial facility worker’:
o Dermal contact and incidental ingestion of soil and inhalation of fugitive dust
from uncapped on-site upland areas; and
o Dermal contact and ingestion of groundwater as drinking water source.
¢ Future adult construction worker:
o Dermal contact and incidental ingestion of soil and inhalation of fugitive dust
from uncapped on-site upland areas; and
o Dermal contact with shallow (less than 10 feet) groundwater

Several potential routes of exposure were considered in the baseline screening-level ecological
risk assessment (SLERA) conducted as part of the RI. The following summarizes the pathways

evaluated for each ecological exposure scenario:

e Former Drum Storage Area:

4 For current exposure scenarios, surface soil data (0 — 1 foot) was used; while for future receptors, soil data

from subsurface soils up to depths of 10 feet was also used, under an assumption that under future land use scenarios
currently subsurface soils may be brought to the surface/mixed with surface soil.

s The risk to future adult commercial/industrial facility workers was calculated in the RI for comparative
purposes only. Human health risks to future on-site residents are the basis for the remedial action, consistent with
future land use scenarios; this approach is also more conservative.
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o Uptake of chemicals from soils by terrestrial plants; and

o Dermal exposure and ingestion of chemicals from soils and vegetation by
invertebrates, and through food chain by higher trophic level receptors
(herbivores and carnivores).

o URI Pond and on-site wetlands:

o Dermal exposure and ingestion of chemicals in surface water, sediment, by
invertebrates and amphibians, and through food chain by waterfowl who may feed
in the URI Pond.

e Hundred Acre Pond:

o Ingestion of chemicals from riparian surface water (assumed to be contaminated
to the same degree as deep pore water) at the edge of the pond by terrestrial
mammals,

Human health and ecological risks associated with these pathways, if found significant, are
presented in Section G of this ROD.
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Table E-2: Conceptual Site Model - Potential Receptors

Primary Medium of | Exposure | Potential Potential Receptors
Sources Concern Point Exposure
Route
Current Current Future Future Ecological
and Site Site Trespasser/ | Receptors
Future | Trespassers | Worker | Recreational
Residents User
Former Drum | Soil Upland Ingestion . . . . .
Storage Area and/or -
wetland Inhalation . . . .
areas (Dust)
proximate
to the Dermal . . . . .
former Contact
drum
storage
area
Groundwater | East and Ingestion . .
West of _
Plains Inhalation .
Road Dermal . .
Contact
Indoor Air Residences | Inhalation
along
Plains
Road
Surface URI Pond | Incidental .
Water Ingestion
Dermal . . .
Contact
Sediment URI Pond | Incidental . . .
Ingestion
Dermal . . .
Contact
Surface Hundred Dermal
Water Acre Pond | Contact
Incidental .
Ingestion
Sediment Hundred Dermal
Acre Pond | Contact
Incidental
Ingestion
Key
» Complete exposure pathway.
A blank indicates that the pathway is not relevant for that receptor.
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F. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCES USES

This section provides a general summary of the current demography and land use of the Site and
its vicinity as well as future plans for the Site.

1. Land Uses

The part of the Site that is east of Plains Road, including the West Kingston Town Dump and the
URI Disposal Area, is zoned “GI-Government and Institutional,” i.e., zoning for land owned by
governments, major semi-public institutions, and the like. Parcels in this part of the Site are
owned by either URI or the Town of West Kingston, and are vacant except for the landfill caps.
To the west, the narrow strip of land between Plains Road and the railroad tracks has two
different zoning designations. The northern part is zoned “Rural Very Low Density,” which is
designed to protect sensitive areas by keeping residential density low enough to discourage
conversion of lands and farmlands to more intensive uses (e.g., each lot must measure at least
200,000 square feet). This area is lightly developed consistent with this zoning and is owned in
separate parcels by small private residential owners. The southern part of the strip between the
road and the railroad tracks is zoned “GI-Government and Institutional,” and is owned by URI,
which has kept the land vacant. Further west still, the land between the railroad tracks and
Hundred Acre Pond is zoned “Open Space, Conservation and Recreation.” This zoning typically
includes land where development rights have been conveyed or for which there is a reasonable
expectation of long-term use for open space, conservation or recreation. In this case, the area is
owned by the Audubon Society of Rhode Island, which has kept the area (much of it wetland) as
open space. A map showing the zoning scheme for the Site is in Figure 3-1 of the RIL.

In the vicinity of the Site are the URI campus and other land used primarily for agriculture and
forestry. Turf farming and hay production occur both south and west of the Site, while the areas
to the north and east are primarily forested. Land used for potato farming is located about 1.5
miles to the north and west of the Site. The Site is used by local residents and URI students for
passive recreation, such as walking and running.

According to discussions with the URI and Town officials, there is no re-use planned at this time
for the central part of the Site that is owned by them. Reasonably anticipated near-term uses of
the Site include passive recreational use by URI students and nearby residents. The area will
remain open space as the remedy is implemented and until a re-use plan is developed.

2. Groundwater Uses

No groundwater is currently drawn from the Site, but there are public and private wells in
surrounding areas, as well as irrigation wells. The majority of groundwater is drawn from the
overburden portion of the aquifer. The five residences on Plains Road had private wells that
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were screened in bedrock. Four of these residential wells have not been in use since 1988, when
they were connected to the Town of South Kingstown public water supply. The remaining fifth
residential well was connected to public water in September 2000. The closest private well that
is currently in use is approximately 1,000 feet north/northwest of the Site. Table F-1
summarizes the municipal groundwater supplies located within four miles of the Site. As shown
in the table, there are two public water supply sources within 1.5 miles of the Site, the URI water
supply and the Town of South Kingstown water supply. The most recent analytical testing
reports from these water supplies are provided in Appendix G-5 of the RI. No site-related VOCs
were reported in tests for these wells.

Table F-1: Municipal Groundwater Supply Sources within 4 Miles of Site
Distance and Source Name Estimated Population Source Type/
Direction from Site Served Screened Interval
URI population
0.5 mile SW URUthree supply (~15,%0%) and adjacent | Overburden/95 ft
wells . .
residences on Plains Rd
Kingston Water
1.25 mile SW District/ three 24,000 Overburden / 65 ft
supply wells
3.8 mile N-NW é‘::ff‘l‘{ip’;tﬁd 200 Overburden / 55 ft

The estimated population that relies on private wells for drinking water within four miles of the
Site is summarized in Table F-2 below:

Table F-2: Estimated Drinking Water Populations
Served by Private Wells Within Four Miles of the Site
Radial Dista}lce from Site Total Population Served

(miles)
0.00 - <0.25 8
0.25 - <0.50 41
0.50 - <1.00 661
1.00 - <2.00 2,101
2.00 - <3.00 5,691
3.00 - <4.00 3,777

TOTAL 12,279
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Groundwater at the Site is federally classified as a drinking water aquifer or a potential drinking
water aquifer. Although this aquifer is also classified under State groundwater regulations,
because the State has not obtained EPA approval of a Comprehensive State Ground Water
Protection Plan (GSCWPP), all groundwater affected by Site contaminants must be restored to
drinking water standards at the completion of the remedy.® The goal of the selected remedy is to
bring the groundwater at the Site into compliance with both federal and state drinking water
standards, which is estimated to take 80 to 325 years (although the selected remedy achieves
significant contaminant mass reductions within approximately 6 to 12 years, as described more
below). The potential beneficial uses of the groundwater at the Site and surrounding areas are
public and private water supply and irrigation.

3. Surface Water Uses

The current uses of the surface water at the Site and surrounding areas are recreational.
Trespassers can access on-site surface water bodies. Prior to landfill closure, the property owner
pumped the Tibbits Pond for irrigation of the nearby turf fields. This property, along with the
Tibbits Pond, is currently being transferred to Town of South Kingstown. Hundred Acre and
Thirty Acre Ponds, located on the Chipuxet River, are classified as ‘Open Space’ and are
designated for swimming and other recreational activities. Other, smaller water bodies onsite
provide habitat for ecological receptors.

Following the landfill closure, the Tibbits Pond and the URI Pond have been incorporated into
the stormwater retention system of the landfill closure.

URI Pond (the only surface water body where an exceedance of ambient water quality criteria
was detected, as described more below) is classified by RIDEM as Class A waters, inasmuch as
all water bodies not classified by name are deemed Class A (see RIDEM Water Quality
Regulations, Appendix A and Rule 8.C.4). Class A waters are designated by the State of Rhode
Island for primary and secondary contact recreational activities, for fish and wildlife habitats, for
certain industrial purposes, and for irrigation; Class A waters are also required to have “excellent
aesthetic value.” The potential beneficial use of surface water at the Site is passive recreation.
Future uses of the much larger Hundred Acre and Thirty Acre Ponds (which were found to have
been essentially unaffected by contamination from the Site, and which are subject to the same
RI AWQCs as URI Pond) are not expected to change; passive and active recreational uses are
expected to continue.

6 RIDEM has classified the aquifer at the Site as GAA (suitable for use as drinking water without treatment

before consumption), except that the water directly below the closed landfills is classified as GB (not suitable for
public drinking water use without prior treatment).
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G. SUMMARY OF SITE RISKS

A baseline risk assessment was performed to estimate the probability and magnitude of potential
adverse human health and environmental effects from exposure to contaminants associated with
the Site assuming no remedial action was taken. It provides the basis for taking action and
identifies the contaminants and exposure pathways that need to be addressed by the remedial
action. The human health risk assessment followed a four-step process: 1) hazard identification,
which identified those hazardous substances which, given the specifics of the Site were of
significant concern; 2) exposure assessment, which identified actual or potential exposure
pathways, characterized the potentially exposed populations, and determined the extent of
possible exposure; 3) toxicity assessment, which considered the types and magnitude of adverse
health effects associated with exposure to hazardous substances, and 4) risk characterization and
uncertainty analysis, which integrated the three earlier steps to summarize the potential and
actual risks posed by hazardous substances at the site, including carcinogenic and non-
carcinogenic risks and a discussion of the uncertainty in the risk estimates. A summary of those
aspects of the human health risk assessment which support the need for remedial action is
discussed below, followed by a summary of the ecological risk assessment (addressing impacts
on the non-human part of the environment).

1. Human Health Risk Assessment

Identification of Chemicals of Concern:

Groundwater is the only media found to present unacceptable risks. Seven of the more than 20
chemicals detected in the Site groundwater were selected for evaluation in the human health risk
assessment as chemicals of potential concern (COPCs). The chemicals of potential concern were
selected as potential site-related hazards based on toxicity, concentration, frequency of detection,
and mobility and persistence in the environment; they are listed in Tables 6-2.1 through 6-2.6 of
the RI. From the COPCs, a subset of chemicals was identified in the Feasibility Study as
presenting a significant current or future risk. The chemicals in this subset are referred to as the
chemicals of concern (COCs) in this ROD and they are summarized in Tables G-1 and G-2
below. These Tables contain the exposure point concentrations — e.g., the concentration of the
chemical that could be present in Site groundwater were groundwater to be used for drinking
water — derived from Site sampling data according to EPA protocols. These exposure point
concentrations were used to estimate the reasonable maximum exposure (RME) to humans from
the chemicals of concern.
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Table G-1
Summary of Chemicals of Concern and
Medium-Specific Exposure Point Concentrations for Groundwater East of Plains Road

PCE = Tetrachloroethene
TCE = Trichloroethene
mg = milligram, ug = microgram, L = Liter

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater, Shower Air
Exposure Chemical of Concentration Units Frequency Exposure Exposure Statistical
Point Concern Detected of Detection Point Point Measure
Concentration | Concentration
Min Max Units
East of Tetrachloroethene 3.0 324 (ug/l) 6/9 0324 (mg/L) k Maximum
Plains
Road Trichloroethene 2.0 317 (ug/l) 7/9 0.269 (mg/L) Adjusted
Gamma
ucCL
Key

The Upper Confidence Limit (UCL) value of the mean temporal average groundwater concentrations in each
exposure area for each COC was calculated using EPA’s ProUCL statistical software (version 3.00.02). Outputs
are provided in Appendix F-2 of the RI. Exposure Point Concentrations (EPCs) represent the lesser value
between the 95% UCL and the maximum detected concentration.

This table represents the Chemicals of Concern (COCs) and exposure point concentration (EPC) for each of the
COCs detected in groundwater on the part of the Site that is east of Plains Road (i.e., the concentrations that are
used to estimate the exposure and risk from each COC in groundwater). The table includes the range of
concentrations detected for each COC, as well as the frequency of detection (i.e., the number of times the
chemical was detected in collected samples), the EPC and how the EPC was derived. The table indicates that
TCE is the most frequently detected COC in groundwater at this exposure point.
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Table G-2
Summary of Chemicals of Concern and
Medium-Specific Exposure Point Concentrations for Groundwater West of Plains Road

PCE = Tetrachloroethene
TCE = Trichloroethene
mg = milligram, ug = microgram, L = Liter

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater, Shower Air
Exposure | Chemical of | Concentration Units Frequency of | Exposure Point | Exposure Point Statistical
Point Concern Detected Detection Concentration Concentration Measure
Units
Min Max
West of PCE 1.0 6.0 (ug/l) 4/5 0.006 (mg/L) Maximum
Plains
Road TCE 3.0 9.5 (ug/L) 3/5 0.010 (mg/L) Maximum
Key

Values for the area west of Plains Road are calculated using the temporal average of groundwater samples from
wells MW-7S, MW-7D, MW-12R, MW-13 and MW-14.
Exposure point concentrations are equal to the Maximum Detected Concentration, as the data set was too small to
calculate 95% UCL values

The table presents the COCs and EPC for each of the COCs detected in groundwater in the part of the Site that is
west of Plains Road (i.e., the concentrations used to estimate the exposure and risk from each COC in the
groundwater). The table includes a range of concentrations detected for each COC, as well as the frequency of
detection (i.e., the number of times the chemical was detected in samples collected in this area), the exposure
point concentration and how the EPC was derived. The table indicates that PCE is the most frequently detected
COC in groundwater at this exposure point. Due to the limited amount of sample data available for the COCs,
the maximum concentration was used as the default EPC.

Exposure Assessment:

Current and potential future Site-specific pathways for exposure to chemicals of concern were
determined. The extent, frequency and duration of current and future potential exposures were
estimated for each pathway. From these exposure parameters, a daily intake value for each site-
related chemical was estimated.

‘These pathways were developed to reflect the potential for exposure to hazardous substances
based on the present uses, potential future uses, and location of the Site. The Site is located on
Plains Road in South Kingstown, RI. Two former landfills at the Site, the former West Kingston
Town Dump and URI Disposal Area, have been capped with a RCRA closure system. To the
south of the Site is the University of Rhode Island Main Campus. To the west of the Site is
Hundred Acre Pond; and on Plains Road there are several residential properties. Land use in the
vicinity of the Site consists of residential, agricultural, and commercial land uses. Except for the
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adjacent URI campus, land in the vicinity of the Site is used primarily for agriculture and
forestry. Turf farming and hay production occur both south and west of the Site, while the areas
to the north and east are primarily forested. The demography immediately surrounding the Site
consists of a small residential population and the URI student and faculty population. The five
residences on Plains Road have been connected to public water supply. The URI campus, which

had 15,000 students and staff members as of 2004, is located 0.35 miles to the south/southeast of
the Site.

The following is a brief summary of the exposure pathways that were found to present an
unacceptable risk at the Site. A more thorough description of all exposure pathways evaluated in
the risk assessment can be found in Section 6.1.5 and Tables 6-4.1 through 6-5.6 of the RI.

No current exposure pathways were found to present a significant risk at the Site.

The following future exposure pathways were found to present an unacceptable risk at
the Site:

¢ Future child/adult resident:

o Ingestion of groundwater as a drinking water source; and

o Dermal contact with groundwater and inhalation of volatiles while showering.
¢ Future adult commercial/industrial facility worker:

o Demnal contact and ingestion of groundwater as a drinking water source.

For potential future residential exposures to untreated groundwater, age-weighted drinking water
ingestion rates of 1.53 L/day and 1.3 L/day for an adult and a young child, respectively, were
assumed. An exposure frequency of 350 days/year was used for a combined exposure duration
of 30 years. Dermal contact was assumed to be 18,000 cm? of skin surface area for the adult and
6,600 cm? for the child. Shower/baths were assumed to occur 350 days/year for 0.58 hr/day for
the adult and 1 hr/day for the child. For the inhalation pathway, airborne concentrations of
volatile compounds released during showering/bathing were estimated using the Foster and
Chrostowski shower model.

Exposure assumptions for a future adult commercial/industrial facility worker, which result in
lower exposure than residential exposure to untreated groundwater, are presented in Table 6-4.3
of the RI. Lower ingestion rate (1.15 L/day), lower exposure frequency (250 days/year) and
Jower exposure duration (25 years) are main factors resulting in lower exposure for that receptor.
See Table 6-8.4 of the RI for the calculated risks to such site worker.

Media other than groundwater at the Site presented no unacceptable risk under baseline
conditions. The soil in the source area is contaminated with VOCs, but the contamination is 12-
18 feet below ground surface; there is no exposure pathway leading to human contact, except
insofar as leaching has contributed to the groundwater risk identified above (which may merit
addressing soils as part of a groundwater remedy, even in the absence of a risk directly
attributable to soils). The soil in the landfill areas is underneath the RCRA caps; these soils were
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not tested as part of the RI and it is assumed in this ROD that these caps and associated land use
restrictions will be maintained so as to prevent human exposure to these soils. As for surface
waters and sediments, the RI found that there were no COPCs in surface waters or sediments on
the Site, except for PCE and metals detected in URI Pond. The sampling showed that the PCE
levels in particular exceed the Rhode Island Ambient Water Quality Standard for chronic
exposures to aquatic life. However, the only human exposure would be through dermal contact,
i.e., wading. It was determined that the exposure resulting from this activity would not lead to an
unacceptable risk, carcinogenic or otherwise, under baseline conditions. Inasmuch as no
unacceptable risk results from contact with soil, surface water and sediment, the remainder of
this summary of the human health risk assessment will focus on risks attributable to use of
groundwater (where there is an unacceptable risk under baseline conditions, as described in more
detail below).

Toxicity Assessment:

EPA assessed the potential for cancer and non-cancer health effects for each exposure pathway
identified at the Site,

The potential for carcinogenic effects is evaluated with chemical-specific cancer slope factors
(CSFs) and inhalation unit risk values (URs), which convert dosages or exposures into the excess
cancer risk resulting from these dosages or exposures. CSFs and URs have been developed by
EPA from epidemiological or animal studies to reflect a conservative “upper bound” of the risk
posed by potentially carcinogenic compounds -- that is, the true risk is unlikely to be greater than
the risk predicted using the CSFs and URs. In addition, a weight-of-evidence classification is
available for each chemical (human carcinogen, possible human carcinogen, etc.). A summary
of the cancer toxicity data relevant to the chemicals of concern is presented in Table G-3.

The potential for non-carcinogenic effects is quantified by reference doses (RfDs) for oral
exposure and reference concentrations (RfCs) for inhalation exposures. RfDs and RfCs have
been developed by EPA and they represent an estimate of a daily exposure that is likely to be
without an appreciable risk of deleterious effect during a lifetime. RfDs and RfCs are derived
from epidemiological or animal studies and incorporate uncertainty factors to help ensure that
adverse health effects will not occur. A summary of the non-carcinogenic toxicity data relevant
to the chemicals of concern is presented in Table G-4.
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Table G-3

Cancer Toxicity Data Summary

Pathway: Oral, Dermal

Chemical of Oral Dermal Slope Factor Weight of Source Date
Concern Cancer Cancer Slope Units Evidence/Cancer (MM/DD/YYYY)
Slope Factor Guideline
Factor Description
PCE 0.54 0.54 (mg/kg)/day C-B2 Region 9 1/12006
' EPA
TCE 0.4 04 (mg/kg)/day C-B2 RAIS 2/712006
Pathway: Inhalation
Chemical of Unit Risk Units Inhalation Units Weight of Source Date
Concern Slope Factor Evidence/Cancer
Units Guideline
Description
RAL /7/200
PCE 0.0059 (mg/m’y" N/A N/A C-B2 S 21712006
TCE 011 (mg/m’)* N/A N/A C-B2 RAIS 2112006
Key

RAIS = Oak Ridge National Laboratory Risk Assessment Information System.
(http://risk.1sd.oml.gov/tox/tox_values.shtml).

Values presented are Provisional Peer Reviewed Toxicity Values (PPRTV), unless otherwise noted.
PCE = Tetrachloroethene

TCE = Trichloroethene

kg = kilograms

m§ = milligrams

m° = cubic meters

N/A =Not Applicable

EPA Group

A-Human Carcinogen

B1 - Probable Human Carcinogen — Limited Human Data Available

B2 — Probable Human Carcinogen — Sufficient Evidence Available in Animals Only
C- Possible Human Carcinogen

D — Not classified as a Human Carcinogen

E — Evidence of Non-carcinogenicity

This table provides carcinogenic risk information, which is relevant to the COCs in groundwater at the Site.
Although EPA has withdrawn carcinogenicity classification for both TCE and PCE from IRIS, the RAIS
indicated that TCE and PCE had previously been classified within a continuum between “C-possible human
carcinogen” and “B2-probable human carcinogen.” At this time, slope factors are not available for the dermal
route of exposure. Thus, the dermal slope factors used in the assessment have been extrapolated from oral
values. An adjustment factor is sometimes applied and is dependent upon how well the chemical is absorbed via
the oral route. Adjustments are particularity important for chemicals with less than 50% adsorption via the
ingestion route. However, adjustment is unnecessary for the chemicals evaluated here because EPA guidance
recommends an assumption of 100% absorption for most organic chemicals. Therefore the dermal slope factors
and the oral slope factors are the same for these contaminants. The COCs are also considered carcinogenic via
the inhalation route. Trichloroethene (TCE) and Tetrachloroethene (PCE) have inhalation unit risk factors of
0.0059 mg/m’ and 0.11 mg/m’, respectively (Source: RAIS).
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Table G-4
Non-Cancer Toxicity Data Summary

Pathway: Ingestion, Dermal

Chemical Chronic/ Oral Oral RfD Dermal Derma | Primary Combined Sources Dates of RfD:
of Subchronic RMD Units RID 1 RfD Target Uncertainty of RfD: Target Organ
Concern Value Units Organ /Modifying Target (MM/DD/YY
Factors Organ YY)
PCE Chronic 0.01 mg/kg/ 0.01 mg/kg/ Liver, 1000x1 - IRIS 2/7/2006
day day kidney,
nervous
system
TCE Chronic mgkg/ mg/kg- | Liver, - RAIS 2712006
0.0003 day 0.0003 day kidney,
nervous
system

Pathway: Inhalation

Chemical Chronic/ Inha- Inha- Inha- Inha- Primary Combined Sources Dates
of Subchronic lation lation lation lation Target Uncertainty of (MM/DD/YY
Concern RfC RfC RID RfD Organ /Modifying | RIC:RfD YY)
Units Units Factors : Target
Organ
Chronic 0.6 (mg/m’) N/A N/A Nervous - RAIS 27712006
PCE system, eye,
respiratory
system
TCE Cheonic 0.04 (mg/m’) N/A N/A Nervous - RAIS 2/7/2006
system
Key

RAIS = Oak Ridge National Laboratory Risk Assessment Information System.
(http://risk.lsd.oml.gov/tox/tox_values.shtml).

Values presented are Provisional Peer Reviewed Toxicity Values (PPRTV), unless otherwise noted.
--- = No information available

PCE = Tetrachloroethene

TCE = Trichloroethene

kg = kilograms

mg = milligrams

m” = cubic meters

N/A = Not Applicable

This table provides non-carcinogenic risk information, which is relevant to the COCs in groundwater at the Site.
The COCs have toxicity data indicating their potential for adverse non-carcinogenic health effects in humans,
The chronic toxicity data available for both Tetrachloroethene (PCE) and Trichloroethene (TCE) for oral
exposure have been used to develop oral reference doses (RfDs). The oral RfDs for PCE and TCE are 0.01
mg/kg/day and 0.0003 mg/kg/day, respectively (Source: IRIS and RAIS). Both COCs are estimated to affect the
liver. As no dermal RfDs were available, dermal RfDs were assumed to be equal to oral RfD values. The
chronic toxicity data available for both Tetrachloroethene (PCE) and Trichloroethene (TCE) for inhalation
exposure have been used to develop inhalation reference concentrations (RfCs). The inhalation RfCs for PCE
and TCE are 0.6 mg/m’ and 0.04 mg/m’, respectively (Source: RAIS).
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Risk Characterization:

Risk characterization combines estimates of exposure with toxicity data to estimate potential
health effects that might occur if no action were taken.

Excess lifetime cancer risks were determined for each exposure pathway by multiplying the daily
intake values or exposure concentration (see exposure assessment) by the CSF or the UR value,
respectively. These toxicity values are conservative upper bound estimates, approximately a
95% upper confidence limit, on the increased cancer risk from a lifetime exposure to a chemical.
Therefore, the true risks are unlikely to be greater than the risks predicted. Cancer risk estimates
are expressed as a probability. For example, one in a million risk (1 in 1,000,000) is indicated by
1x 10%0r 1E-06. In this example, an individual is not likely to have greater that a one in a
million chance of developing cancer over a lifetime as a result of exposure to the concentrations
of chemicals at a particular site. All risks estimated represent an “excess lifetime cancer risk” in
addition to the background cancer risk experienced by all individuals over a lifetime. The
chance of an individual developing cancer from all other (non-site related) causes has been
estimated to be as high as one in three. EPA's generally acceptable risk range for site-related
exposure is 10 to 10, Current EPA practice considers carcinogenic risks to be additive when
assessing exposure to a mixture of hazardous substances.

In assessing the potential for adverse effects other than cancer, a hazard quotient (HQ) is
calculated by dividing the daily intake value or exposure concentration by the RfD or RfC,
respectively. A HQ < 1 indicates that a receptor’s dose of a single contaminant is less than the
RfD or RfC, and that toxic non-carcinogenic effects from that chemical are unlikely. The
Hazard Index (HI) is generated by adding the HQs for all chemical(s) of concern that affect the
same target organ (e.g. liver) within or across those media to which the same individual may
reasonably be exposed. A HI < 1 indicates that toxic non-carcinogenic effects are unlikely. A
summary of the non-carcinogenic toxicity data relevant to the chemicals of concern is in Table
G-4.

The following is a summary of the media and exposure pathways which were found to present a
risk exceeding EPA’s cancer risk range and non-cancer threshold at the Site. Only those
exposure pathways deemed relevant to potential uses of the Site are presented in this ROD.
Tables G-5 through G-8 depict the carcinogenic and non-carcinogenic risk summary for the
chemicals of concern in groundwater evaluated to reflect potential future use of groundwater on
both sides of Plains Road as a drinking water source, corresponding to the reasonable maximum
exposure (RME) scenario. Readers are referred to Section 6.1.7 of the RI for a more
comprehensive risk summary of all exposure pathways evaluated for all chemicals of potential
concern.

Tables G-5 and G-6 present the carcinogenic and non-carcinogenic risk summary for the
chemicals of concern for potential future residential use of the Site and use of groundwater east
of Plains Road as a drinking water source. Similarly, Tables G-7 and G-8 represent the
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carcinogenic and non-carcinogenic risk summary for the chemicals of concern for potential
future use of groundwater west of Plains Road as a drinking water source. For potential future
use of untreated groundwater as potable water throughout the Site, carcinogenic and non-
carcinogenic risks exceeded the EPA acceptable risk range of 10 to 10 and a target organ HI
of 1 for groundwater, The exceedances were due to the presence of tetrachloroethene and
trichloroethene in Site groundwater.

The RI also calculated risk for ingestion of and dermal contact with groundwater for a future
commercial/industrial facility worker on the east side of Plains Road. While this exposure
pathway also exceeds acceptable risk levels (carcinogenic risk of 1.3E~03 and a target organ HI
of 16), it is lower than risk estimates calculated for a future residential user of groundwater as a
drinking water source living east of Plains Road. As a result, the more conservative risk values
associated with future residential use were used in the risk characterization (and to calculate
cleanup levels described later in this ROD). See Table 6-8.4 of the RI for additional information
on the Site worker receptor.

Table G-5
Risk Characterization Summary (East of Plains Road) — Carcinogens

Scenario Timeframe:  Future
Receptor Population:  Resident

Receptor Age: Child and Adult
Medium | Exposure Exposure Chemic Carcinogenic Risk
Medium Point al of
Concern | Ingestion | Inhalation Dermal External Exposure
(Radiation) | Routes Total
Ground- | Ground- East of PCE 2E-03 N/A 2E-03 N/A 4E-03
water water Plains Road
TCE 1E-03 N/A 3E-04 N/A 2E-03
PCE N/A 1E-06 N/A N/A 1E-06
Shower East of
Air Plzins Road .
TCE N/A 2E-05 N/A N/A 2E-05
Groundwater risk total= SE-03
Key

PCE = Tetrachloroethene; TCE = Trichloroethene; N/A = Route of exposure is not applicable to this medium.

This table provides risk estimates for the use of groundwater from that part of the Site that is east of Plains Road.
These risk estimates are based on a reasonable maximum exposure and were developed by taking into account
various conservative assumptions about the frequency and duration of a resident’s exposure to groundwater using
age-weighted exposure assumptions for a 6-year exposure for a child and 24-year exposure for an adult, as well as
the toxicity of the COCs (PCE and TCE). The total risk from direct exposure to contaminated groundwater at this
exposure point to a future resident is estimated to be 5E-03 (i.e. 5 x 10”%). Risk due to ingestion of groundwater is
the most significant. The COCs contributing to this risk are PCE and TCE in groundwater. The risk level indicates
that if no clean-up action is taken and groundwater is used in the future as potable water, an individual would have
increased probability of § in 1,000 of developing cancer as a result of site-related exposure to the COCs.
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Table G-6

Risk Characterization Summary (East of Plains Road) - Non-Carcinogens

PCE = Tetrachloroethene
TCE = Trichloroethene
N/A: Route of exposure is not applicable to this medium.

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age: Child and Aduit
Medium | Exposure | Exposure | Chemical Primary Non-Carcinogenic Hazard Quotient
Medium Point of Target
Concern Organ Ingestion | Imhalation Dermal Exposure
Routes
Total
Ground- | Ground- East of PCE Liver, 2 N/A 1 3
water water Plains Kidney,
Road Nervous
system
Liver,
TCE Kidney,
Nervous 66 N/A 8 74
system
Ground- | Shower East of PCE Nervous N/A 1.3E-04 N/A 1.3E-04
water Air Plains ' systems,
Road eye,
respiratory
system
TCE Nervous
system N/A 1.8E-03 N/A 1.8E-03
Groundwater Hazard Index Total = 78
Key

This table provides hazards quotients (HQs) for each route of exposure and the hazard index (sum of hazard
quotients) for all routes of exposure using age-weighted exposure assumptions for a 6 year exposure for a child
and 24 year exposure for an adult. The Risk Assessment Guidance for Superfund (RAGS) states that generally a
hazard index (HI) greater than 1 indicates the potential for non-cancer effects. The estimated HI of 78 indicates
that adverse target organ effects can be anticipated in the event groundwater from that part of the Site that is east
of Plains Road is used for drinking water. The largest risk is due to ingestion of TCE.
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Table G-7

Risk Characterization Summary (West of Plains Road) - Carcinogens

PCE = Tetrachloroethene
TCE = Trichloroethene
N/A: Route of exposure is not applicable to this medium.

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child and Adult
Medium | Exposure | Exposure | Chemical Carcinogenic Risk
Medium Point of
Concern Ingestion | Inhalation | Dermal External Exposure
(Radiation) | Routes Total
Ground- | Ground- West of PCE 3.9E-05 NA 2.9E-05 N/A 6.8E-05
water water Plains
Road
TCE 4.6E-05 N/A 1.0E-05 N/A 5.6E-05
West of
Shower Plains PCE N/A 2.3E-08 N/A N/A 2.3E-08
Air Road
TCE N/A 7.5E-07 N/A N/A 7.5E-07
Groundwater risk total= 12E-04
Key

This table provides risk estimates for the use of groundwater from that part of the Site that is west of Plains Road.
These risk estimates are based on a reasonable maximum exposure and were developed by taking into account
various conservative assumptions about the frequency and duration of exposure to groundwater using age-weighted
exposure assumptions for a 6-year exposure for a child and 24-year exposure for an adult, as well as the toxicity of
the COCs (PCE and TCE). The total risk from ingestion of contaminated groundwater at this exposure point to a
future resident is estimated to be 1.2E-04. Risk due to ingestion of groundwater is the most significant. The COCs
contributing to this risk are PCE and TCE in groundwater. The risk level indicates that if no clean-up action is
taken and groundwater is used in the future as potable water, an individual would have increased probability of 1 in
10,000 of developing cancer as a result of site-related exposure to the COCs.
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Table G-8

Risk Characterization Summary (West of Plains Road) - Non-Carcinogens

PCE = Tetrachloroethene
TCE = Trichloroethene
N/A: Route of exposure is not applicable to this medium.

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child and Adult
Medium | Exposure | Exposure | Chemical Primary Non-Carcinogenic Hazard Quotient
Medium Point of Target
Concern Organ Ingestion | Inhalation Dermal Exposure
Routes
Total
Ground- | Ground- West of PCE Liver, 4.4E-02 N/A 1.9E-02 6.3E-02
water water Plains Kidney,
Road Nervous
system
Liver,
TCE Kidney,
Nervous 2.3E+00 N/A 3.0E-01 3E-00
system
Ground- | Shower West of PCE Nervous N/A 2.5E-06 N/A 2.5E-06
water Air Plains systems,
Road eye,
respiratory
system
Nervous
TCE system N/A 6.4E-05 N/A 6.4E-05
Groundwater Hazard Index Total = 3
Key

This table provides hazard quotients (HQs) for each route of exposure and the hazard index (sum of hazard
quotients) for all routes of exposure using age-weighted exposure assumptions for a 6-year exposure for a child
and 24-year exposure for an adult. The Risk Assessment Guidance for Superfund (RAGS) states that generally a
hazard index (HI) greater than 1 indicates the potential for non-cancer effects. The estimated HI of 3 indicates
that adverse target organ effects may be anticipated in the event groundwater from that part of the Site that is
west of Plains Road is used for drinking water. Ingestion of TCE in groundwater would lead to the greatest risk.
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Uncertainties:
The foregoing analysis is subject to some uncertainties.

Trichloroethene is being re-evaluated for carcinogenic potency by EPA. The high-end of the
range of oral slope factors and unit risk values were used in the RI to calculate the excess
lifetime cancer risks posed at the Site. This approach may have resulted in an overestimate of
the risks associated with trichloroethene in groundwater. This uncertainty will be periodically
reviewed to address changes in trichloroethene toxicity values.

The risk analysis performed for this Site only includes evaluation of the “Reasonable Maximum
Exposure” (RME) for each receptor, rather than also including evaluation of the “Central
Tendency” (CT) exposure — i.e., the amount of contamination the average person would be
exposed to from drinking and showering in Site groundwater. The CT exposure at the Site is
likely lower than the exposure assumed to occur for purposes of this risk analysis. The RME
exposure assumptions reflect upper bound or maximum values and thus likely overstate risks.

2. Ecological Risk Assessment

As part of the RI for the Site, a screening level ecological risk assessment (SLERA) was
conducted for the aquatic and terrestrial environments at and around the Site. The information
gathered below has been taken from the RI.

The SLERA focused on areas that are, or could be, affected by Site contaminants in soils or
groundwater. Specifically, these areas consisted of:

. Site soils in the area of the original release in the Former Drum Storage Area;
URI Pond, located above the groundwater plume, which may receive discharging
groundwater; and

. Hundred Acre Pond, located west of the Site, which also is a discharge point for
the PCE/TCE groundwater plume.

These areas will be referred to as Study Areas throughout the discussion of this SLERA.

Study Area Characteristics

The areas evaluated by this SLERA are geographically and ecologically distinct, connected only
through the migration pathway of contaminants originating at the Former Drum Storage Area.
As described previously, VOCs (primarily PCE and TCE) were released to soils and ultimately
to groundwater at the Former Drum Storage Area, located uphill and to the east of the historical
landfill areas. The VOC groundwater plume created by this release flows west with the
groundwater, under the landfill areas, discharging along the way to the URI Pond before
reaching the wetlands of Hundred Acre Pond, approximately one half mile to the west of the
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source area. Thus, the three Study Areas are separated by uncontaminated terrestrial areas. The
habitat characteristics of the three Study Areas are described below.

Former Drum Storage Area

The Former Drum Storage Area formerly consisted of a forested area of second-growth maple,
oak and white pine, with a thick shrub layer typical of re-vegetating fields. It was recently
cleared as part of the RI and currently consists of open ground with exposed native soils. This
area is expected to re-vegetate in the future.

This area would provide good habitat for a variety of songbirds and small herbaceous mammals,
such as mice, voles, and groundhogs. Because of the mix of open fields and deciduous forest
with significant young growth, this area would also be a suitable habitat for the American
woodcock, used as a representative species in evaluating this area.

URI Pond

The URI Pond area consists primarily of URI Pond, a groundwater-fed, essentially stagnant
water body, which lies directly over the groundwater plume and is the only water body in which
COPCs have been detected. For the purposes of the SLERA, this Study Area includes both the
Pond and nearby shallow wetland pools that exist within or near the current groundwater plume
boundaries. Emergent vegetation lined the shores of the pond, and pond sediment consists of
fine silt and muck. URI Pond, located directly adjacent to the now capped landfill (formerly Fill
Area 5) has no surface inflow or outflow. This pond has been incorporated into the storm water
retention system for the landfill closure. The areas around the pond which have been disturbed
as a result of the construction were used for wetland restoration under RIDEM oversight. This
pond is not believed to contain fish, but would provide suitable habitat for aquatic invertebrates,
amphibians, and waterfowl. TCE and PCE were detected in both surface water and sediment in
the URI Pond.

Hundred Acre Pond

Hundred Acre Pond is a large water body surrounded by residential properties, woods, and
fields. The shoreline area downgradient of the landfill consists of a thick scrub-shrub wetland,
with pockets of standing water and woody vegetation less than 20 fi. high. An upland “island”
lies to the west of the scrub-shrub wetland, and open water lies to the north and south. Surface
water and sediment sampling in Hundred Acre Pond showed no detectable concentrations of
VOCs. However, deep porewater samples from three locations showed PCE and/or TCE
concentrations of 9 ug/L or less.

Although much of the western shoreline of the Pond is developed into residential properties,
these properties are typically separated by second-growth maple-oak woodlands, providing
suitable habitat for raccoon, fox, rabbit, deer, and other woodland and wetland species adapted to
coexisting with human development.
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Identification of Ecological COPCs

The identification of ecological chemical stressors for further evaluation was the first step in
development of the SLERA process. Site-related compounds consist of VOCs, primarily PCE
and TCE. These are the only site-related compounds that have been detected in surface water,
soil, or sediment, and are believed to originate from the Former Drum Storage Area. However,
samples were also analyzed for metals, and since metals can result from either natural or
anthropogenic sources, they were evaluated as ecological COPCs in the SLERA. All detected
compounds in target media were considered to be ecological COPCs, unless shown to result
from laboratory contamination, except as noted below. Also, in accordance with standard risk
assessment practice, metals considered to be essential nutrients (calcium, magnesium, potassium,
and sodium) were not evaluated. The data sets and ecological COPCs for each of the Study
Areas are summarized below and are presented in Section 6.2.2 of the RI.

Former Drum Storage Area COPCs

Only data from soil samples collected from 0-2 feet below ground surface were used, since this
is the zone of greatest root activity and is used for burrowing by small and medium-sized
mammals. Within this area, 14 samples were collected as part of the RI and used in the SLERA
evaluation. These samples were used to identify COPCs, including: PAHs, PCE, and metals.

URI Pond COPCs

Surface water and sediment from the URI Pond were sampled during the RI. Surface water
COPCs included PCE, TCE, methyl-t-butyl ether, trichlorofluoromethane and metals. Sediment
COPCs included cis-1, 2-dichloroethene, PCE, TCE, and metals.

Hundred Acre Pond COPCs

No VOCs were detected in surface water or sediment from Hundred Acre Pond and are not
considered COPCs in these media. Due to the absence of VOCs in these surface waters and
sediments, and due to the absence of elevated concentrations of metals in the groundwater
plume, metals are also not considered to be COPCs in the Pond - i.e., any metals concentrations
in Pond surface water or sediments are not believed to be due to plume VOCs exacerbating
metals concentrations or due to any metals from the plume itself. Therefore, these media were
not evaluated in the SLERA. However, TCE and PCE were detected in deep sediment
porewater, which was collected from a depth of 1 to 3 fi. below the sediment surface. The
maximum concentrations of these VOCs were used in a conservative approach to evaluate risk to
some wildlife receptors at this location.

Ecological Exposure Assessment

Complete exposure pathways at the Former Drum Storage Area and potential receptors in the
other two Study Areas are as follows:

Former Drum Storage Area: The exposure pathway in this area is from the direct discharge of
COPCs to Site soils during historical operations. Site soils are a potential exposure medium in
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this area.

URI Pond: VOCs may reach the URI Pond through groundwater emanating from the Former
Drum Storage Area. Exposure media consist of surface water and sediment.

Hundred Acre Pond: No Site COPCs were detected in either surface water or sediment,
eliminating these media as components of a complete exposure pathway. Low concentrations of
VOCs were detected in deep sediment porewater collected approximately 3 ft below the surface
of the sediment and as such were considered to be potentially reflective of concentrations that
may occur under some circumstances in shallow and stagnant pools right at the water’s edge.
While not a true aquatic habitat, these shallow puddles of “daylighting™ porewater may be
utilized by riparian mammals as a drinking water source. The deep porewater of Hundred Acre
Pond is thus considered to be the exposure media under this conservative scenario.

Potential receptors at the Site are summarized in Table G-9. These receptors are a function of
both the habitat around the groundwater discharge areas as well as the fate and transport
characteristics of the COPCs. Site-related ecological COPCs consist of VOCs, which do not in
general bioaccumulate in the food chain, and of metals, some of which do bioaccumulate.

Table G-9: Potential Ecological Receptors

Study Area Exposure Media Potential Receptors

e Terrestrial plants and invertebrates

Former Drum Storage Soils o Higher trophic level receptors
Area (herbivores and carnivores) that feed
on Site invertebrates or vegetation

¢ Benthic invertebrates
Surface Water and Amphibians that may breed or live in

URI Pond . or near the ponds
Sediment )
e Waterfow! that may feed in the ponds
or ingest VOCs from the URI Pond.
o Terrestrial mammals that may ingest
Hundred Acre Pond Riparian surface VOCs in surface water (deep
water porewater that has migrated to the

water’s edge).

Summary of Ecological Risk Characterization

Little or no potential risk to soil invertebrates, plants, herbivores, or carnivores is expected at the
Former Drum Storage Area as the result of Site COPCs in surface soil. Detected concentrations
of COPCs in soils were typically below the most conservative benchmarks, and exceedances,
where they occurred, were relatively low and associated with single samples or highly unlikely
exposure scenarios.
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The URI Pond was evaluated for potential risks to aquatic invertebrates, amphibians, and birds.
VOCs, which were the only COPCs related to Site activities, were detected in URI Pond While
exceedances of benchmarks occurred for some constituents, exceedances were neither sufficient
in number or magnitude to suggest a potential for significant risk. Exceedances in surface water
for aluminum and iron are believed to be associated with suspended sediment. Available data
indicate little or no potential for significant risk to ecological receptors at the URI Pond.

As described previously, potential receptors to Hundred Acre Pond surface water consist
primarily of riparian mammals that may utilize the pond as a drinking water source. Since no
COPCs were actually detected in any surface water from Hundred Acre Pond, porewater was
used as a conservative representation of exposure, since it may be reflective of conditions in very
shallow riparian surface water or wetland standing water where groundwater initially discharges.
Porewater samples, which were collected from a depth of 1 to 3 ft below the sediment surface,
are a conservative estimator of surface water because they do not reflect the attenuating effects
of biodegradation, dilution, or volatilization that would occur as contaminants move through
sediment into surface water.

Potential effects on riparian receptors were evaluated by comparing porewater values to water
ingestion-based wildlife benchmarks. These benchmarks define the concentrations in receptor
drinking water that will result in a body dose that exceeds the no-observed adverse effect level
(NOAEL) and/or the lowest-observed adverse effect level (LOAEL) for a variety of avian and
mammalian species. Any modeled dose below the NOAEL-based benchmark would indicate
that there was no unacceptable risk. Any modeled dose above the NOAEL-based benchmark but
below the LOAEL-based benchmark would indicate that there might be effects on individual
animals but no likely effect on the population of that species. For this evaluation, the maximum
detected concentration of VOCs in Hundred Acre Pond porewater was compared to the lowest
NOAEL-based benchmark for surface water for any of the mammalian species listed in the
benchmark literature. Since the most conservative benchmarks were not exceeded, it was
concluded that there was no unacceptable risk.

3. Basis for Response Action

Because the baseline human health risk assessment revealed that future residential users
potentially exposed to contaminants of concern in groundwater (from either side of Plains Road)
via ingestion, inhalation and dermal contact may present an unacceptable human health risk
(cancer risks exceeds 10, and HI exceeds 1), actual or threatened releases of hazardous
substances from this Site, if not addressed by implementing the response action selected in this
ROD, may present an imminent and substantial endangerment to public health or welfare. The
Screening Level Ecological Risk Assessment (SLERA) concluded that there is negligible
ecological risk to organisms and wildlife within the Former Drum Storage Area, URI Pond and
Hundred Acre Pond.
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The selected remedial action will address this endangerment to human health through in-situ
treatment of source soil and groundwater, monitored natural attenuation of the downgradient
plume, long-term environmental monitoring of groundwater and surface water, and institutional
controls.
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H. REMEDIAL ACTION OBJECTIVES

Based on preliminary information relating to types of contaminants, environmental media of
concern, and potential exposure pathways, remedial action objectives (RAOs) were developed to
aid in the development and screening of alternatives. These RAOs were developed to mitigate,
restore and/or prevent existing and future potential threats to human health and the environment
from groundwater. The RAOs for the selected remedy at the West Kingston Town Dump/URI
Disposal Area Superfund Site are:

o Prevent potential human exposure (dermal contact, ingestion, inhalation) to
groundwater containing Site contaminants at concentrations that exceed state
drinking water standards or federal maximum contaminant levels (MCLs) until
this groundwater has been restored to safe drinking water levels. For
contaminants for which no state drinking water standard or MCL has been
established, prevent potential human exposure (dermal contact, ingestion,
inhalation) to concentrations which exceed human health risk-based levels (i.e.,
greater than 1 x 10 to 1 x 10™* excess carcinogenic risk or non-carcinogenic
hazard quotient greater than 1.0). The groundwater at the Site currently exceeds
EPA risk criteria (lifetime excess cancer risk above 1 x 10 and a hazard quotient
greater than 1) and MCLs for PCE and TCE. Reducing the risk to potential future
residents from groundwater as a drinking water source to acceptable levels and
eliminating the MCL exceedance for PCE and TCE is an RAO at the Site.’

. Prevent migration/leaching of contaminants from subsurface soil that would result
in groundwater contamination (by eliminating contaminant concentrations in soil
above the RIDEM soil leachability criteria). The subsurface soil currently shows
an exceedance of the soil leachability criterion of 0.1 mg/kg for PCE.

7 Sampling data indicated an exceedance in URI Pond of the Rhode Island aquatic life criterion for chronic

exposures to PCE (set at 5.3 ug/L). The risk assessment showed that this exceedance did not cause an unacceptable
risk to human health or the environment. The surface water in URI Pond will be monitored as a way of measuring
the performance of the groundwater remediation. It is expected that the exceedance will be eliminated as the
groundwater discharging to the Pond is cleaned up.
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I. DEVELOPMENT AND SCREENING OF ALTERNATIVES

1. Statutory Requirements/Response Objectives

Under its legal authorities, EPA’s primary responsibility at Superfund sites is to undertake
remedial actions that are protective of human health and the environment. In addition, Section
121 of CERCLA establishes several other statutory requirements and preferences, including: a
requirement that EPA’s remedial action, when complete, comply with all federal and more
stringent state environmental and facility siting standards, requirements, criteria or limitations,
unless a waiver is invoked; a requirement that EPA select a remedial action that is cost-effective
and that utilizes permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable; and a preference for remedies in which
treatment that permanently and significantly reduces the volume, toxicity or mobility of the
hazardous substances is a principal element over remedies not involving such treatment.
Response alternatives were developed to be consistent with these Congressional mandates.

2. Technology and Alternative Development and Screening

CERCLA and the National Contingency Plan (NCP) set forth the process by which remedial
actions are evaluated and selected. In accordance with these requirements, a range of
alternatives was developed for the Site.

With respect to source control, the RI/FS developed a range of alternatives in which treatment
that reduces the toxicity, mobility, or volume of the hazardous substances is a principal element.
This range included an alternative that removes or destroys hazardous substances to the
maximum extent feasible, eliminating or minimizing to the extent possible the need for long-
term management. This range also included alternatives that treat the principal threat posed by
the Site but vary in the degree of treatment employed and the quantities and characteristics of the
treatment residuals and untreated waste that must be managed; alternative(s) that involve little or
no treatment but provide protection through engineering or institutional controls; and a no action
alternative.

With respect to groundwater, the RI/FS developed a limited number of remedial alternatives that
attain site-specific remediation levels within different time frames using different technologies;
and a no-action alternative.

As discussed in Section 6 of the FS, soil and groundwater treatment technology options were
identified, assessed and screened based on implementability, effectiveness, and cost. These
technologies were combined into Site-wide remedies addressing both source control (i.e., source
area soil) and management of migration (i.e., source area groundwater and downgradient
groundwater). Section 7 of the FS presented the remedial alternatives developed by combining
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the technologies identified in the previous screening process in the categories identified in
Section 300.430(e)(3) of the NCP. The purpose of the initial screening was to narrow the
number of potential remedial alternatives for further detailed analysis while preserving a range of
options. Each alternative was then evaluated in detail in Sections 7 and 8 of the FS.

More specifically, Section 6 of the FS screened two source-control (i.e., for source area soil)
remedial alternatives in addition to the limited-action alternative® and the no-action alternative:
in-situ oxidation and off-site disposal. Both these alternatives were retained as possible options
for cleanup of source area soils. Section 6 of the FS also screened five management of migration
(i.e., groundwater) alternatives, in addition to no action and limited action: in-situ oxidation, air
sparging/soil vapor extraction (SVE), a permeable reactive barrier, enhanced biological
treatment, and groundwater capture and treatment. Of these management of migration
alternatives, three (in-situ oxidation, the permeable reactive barrier, and groundwater capture and
treatment) were retained for further analysis. These three management of migration alternatives
were combined with the two retained source control alternatives to create three Site-wide
alternatives (in addition to the limited-action and no-action alternatives), which were subjected to
detailed analysis in Sections 7 and 8 of the FS. The selected remedy -- in-situ oxidation for
source area soil, in-situ oxidation combined with MNA for source area groundwater, and MNA
for downgradient groundwater® -- was one of these three site-wide remedial alternatives
subjected to detailed analysis, in addition to a limited-action alternative and a no-action
alternative.

8 As described more below, the limited-action alternative relies on institutional controls and monitored

natural attenuation to address contamination at the Site.
® Under the selected remedy, surface waters will also be monitored as a way of measuring the performance
of the groundwater remediation. It is expected that the exceedance will be eliminated as the groundwater
discharging to the Pond becomes cleaner.
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J. DESCRIPTION OF ALTERNATIVES

This following section summarizes the five Site-wide alternatives for cleaning up the Site that
were subjected to detailed analysis in the FS. A breakdown of the costs for each alternative is
shown in Appendix C of the FS.

Alternative 1: No Action

Under this alternative, the Site would remain as is; there would be no treatment or containment
of contaminated media and no institutional controls to prevent groundwater use. Because waste
is left in place periodic reviews would be conducted every five years to assess the long-term
appropriateness of continued No Action. The significant applicable or relevant and appropriate
requirement (ARAR) associated with source area soil, the leachability criteria established in
Section 8.02.B.ii of the RI Rules and Regulations for the Investigation and Remediation of
Hazardous Material Releases, would not be met, and the source area soil would continue to leach
contaminants into the groundwater. Groundwater ARARs, the Maximum Contaminant Levels
set under the federal Safe Drinking Water Act for PCE and TCE, would also not be met. VOC
mass would remain unaddressed in the subsurface soil and in the source area groundwater
(bedrock and overburden). It is estimated that groundwater cleanup levels would not be
achieved for 110 to 460 years under this alternative. There would be no capital costs. Each five-
year review, with associated monitoring, would cost an estimated $91,500 (an average of
$18,300 annually), for a total present worth of $227,000 (based on costs over a 30-year period,
discounted at 7% per year).
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Table J -1: Summary of Alternative 1 — No Action

Treatment Components | No active treatment
Containment None

Components

Institutional Control None

Components

Monitoring Requirement

Monitoring of groundwater and surface water once every
five years

Operation and

o Review of Site conditions and risks at five-year intervals.

Maintenance o O&M of the monitoring well system associated with
Requirements five-year reviews.

ARARs State soil leachability criteria and MCLs: not met.
Long-Term Reliability | Not applicable.

Quantity of Untreated Minimal investigation-derived waste from groundwater
Wastes and/or Residuals | monitoring associated with five-year reviews.

Estimated Time to Not applicable.

Design and Construct

Estimated Time to
Reach Remediation
Levels

RAOs estimated to be achieved in approximately 110 to 460
years (see Appendix B to the FS).

Use of Presumptive
Remedies or Innovative

None

Technologies _
Expected Reuse The aquifer will not be restored to drinking water standards
Qutcomes for approximately 110 to 460 years.
Cost Total Capital Costs: - $0
Annual O&M & Periodic Costs: $18,300
Total NPW Costs: $227,000

Alternative 2: Limited Action

This alternative is similar to no action in that groundwater cleanup levels would be achieved
within the same time frame. Similarly, this alternative does not include active treatment to
reduce VOC masses or address soil leachability. The alternative includes annual monitoring and
deed restrictions (ELURs to be implemented by the PRPs on the URI- and Town-owned land and
the privately-owned adjacent downgradient properties) to prevent use of the groundwater while
natural attenuation processes work to degrade TCE and PCE into innocuous byproducts. There
would be $75,000 in capital costs to implement the deed restrictions. The costs of operations and
maintenance, including five-year reviews, would be approximately $79,000 per year, for a total
present worth of $1,055,000. The same assumptions outlined above apply to this cost estimate.
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Table J-2: Summary of Alternative 2 — Limited Action
Treatment Components | No active treatment.
Containment None
Components
Institutional Control Deed restrictions to restrict groundwater use.
Components

Monitoring Requirement

Periodic monitoring of groundwater and surface water to
assess the effectiveness of natural attenuation processes.

Operation and e Review of Site conditions and risks at five-year intervals.
Maintenance e  O&M of the monitoring well system associated with
Requirements five-year reviews.

ARARs State soil leachability criteria and MCLs would not be

achieved for approximately 110 to 460 years; in the
meantime deed restrictions would prohibit groundwater use.

Long-Term Reliability

o Site characterization data indicate that natural attenuation
processes are degrading site-related VOCs in
groundwater.

e Source Area Soil will not be addressed, and would
continue to be a source of contaminants to groundwater.

¢ Institutional controls would effectively limit
groundwater use.

Quantity of Untreated Minimal investigation-derived waste from groundwater
Wastes and/or Residuals | monitoring associated with five-year reviews.

Estimated Time to No design or construction is associated with this alternative.
Design and Construct

Estimated Time to
Reach Remediation
Levels

RAOs estimated to be achieved in 110 to 460 years (see
Appendix B to the FS).

Use of Presumptive
Remedies or Innovative

None

Technologies
Expected Reuse The aquifer will not be restored to drinking water standards
Outcomes for approximately 110 to 460 years.
Cost Total Capital Costs: $75,000
Annual O&M & Periodic Costs: $79,000
Total NPW Costs: $1,055,000

Alternative 3: In-situ oxidation of soil; treatment of source area groundwater with a

permeable reactive barrier; MNA for downgradient groundwater
Under this alternative, clean soil lying over the source area would be excavated until

contaminated soil is encountered, using a side slope of 2:1 (horizontal to vertical) so that shoring
would not be necessary. Clean soil (estimated at 2,300 cubic yards) would be stockpiled onsite
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for use as backfill. Oxidants would then be used to treat the contaminated source area soil,
which is estimated to contain less than one pound of VOCs and constitutes the principal threat
waste at the Site. It is estimated that the area of contaminated soil is 30 feet by 50 feet and lies
between 12 and 18 feet below ground surface. Specifically, contaminated soil would be mixed
in-situ with an oxidant, such as solid potassium permanganate, using an excavator-mounted
hydraulic mixing tool. Water would be added as needed to optimize mixing. The oxidant would
destroy the VOCs in the source area soil, almost immediately achieving the State soil
leachability ARAR and eliminating a continuing source of contamination to the groundwater.
Once confirmation samples indicate that the soil leachability criteria have been met in the source
area soil, the excavation would be backfilled with the stockpiled clean soil and the surface
restored. The oxidation treatment is expected to result in innocuous residuals: carbon dioxide,
oxygen, water, and inorganic soluble salts. Any oxidant that does not react with VOCs in the
source area soils may help oxidize contaminants in the groundwater below these soils. Although
no treatability testing has been done, in-situ chemical oxidation is considered a reliable, well-
established technology, and can be implemented in less than one month. Some subsurface
characterization may be necessary to determine the quantity of oxidants to be mixed into the soil.

Source area groundwater would be treated with a permeable reactive barrier (PRB). A PRBisa
trench constructed perpendicular to the direction of groundwater flow, backfilled with granular
iron, The fill material is relatively permeable, allowing the contaminated groundwater to flow
through the barrier without redirecting its path. When the VOCs in the plume come in contact
with the granular iron, they are eventually reduced to ethane and chloride, reducing contaminant
mass in the source area groundwater. The PRB would be placed downgradient of the source
area groundwater at the toe of the slope near the URI Pond, spanning the depth of the plume
(between 9 and 15 feet below ground surface). The lower six feet of the trench would be filled
with granular iron, to intercept the plume. The trench would be approximately 700 feet long to
intercept groundwater flow within the 5 ug/L contour of the PCE/TCE overburden plume, and
wide enough to provide sufficient residence time in the granular iron for treatment to occur.

PRBs are a relatively new, innovative technology with limited long-term field data concerning
the longevity of PRB reactivity and/or the loss of permeability due to precipitation of metal salts;
pre-design and bench scale studies would be necessary to ensure the PRB is effectively designed
and installed. Cost estimates include costs for this pre-design and bench scale studies, and
assume that the PRB will be replaced every 15 years. The PRB would take approximately 1.5
years to put in place, and would be expected to remain in place for as long as it continued to
intercept significant volumes of VOCs. Soil excavated to create the trench and soil cuttings
(estimated at 218 cubic yards) would be disposed of at a licensed off-site hazardous waste
facility, to the extent testing found these soils to be contaminated.

The downgradient groundwater plume would be monitored for natural attenuation.'® Deed
restrictions (ELURSs to be implemented by the PRPs on the URI- and Town-owned land and the
privately-owned adjacent downgradient properties) would prohibit use of groundwater until

10 Under this alternative, surface waters would also be monitored as a way of measuring the performance of

the groundwater remediation.
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cleanup levels were reached.

Under Alternative 3, it is expected that MCLs would be achieved throughout the groundwater
plume in 75 to 310 years, with significant mass reductions occurring earlier in that period as a
result of the soil remediation and the reactive barrier. The total capital costs of Alternative 3 are
estimated at $2,162,000. Of these capital costs, $160,000 is directly attributable to the soil
remediation; $1,114,000 to the PRB; $255,000 to contingencies; and $633,000 to indirect costs.
The O&M cost is estimated at approximately $78,000 per year (including the cost of five-year
reviews). The total present worth of Alternative 3 is $3,130,000. The same assumptions used in
the above alternatives apply.
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Table J-3: Summary of Alternative 3 - In-situ oxidation of soil; PRB for source
area groundwater; MNA for downgradient groundwater

Treatment Components

e Excavation/chemical oxidation for approximately 350
cubic yards of source area soil.
e PRB for source area overburden groundwater.

Containment None

Components

Institutional Control Deed restrictions to restrict groundwater use.
Components

Monitoring Requirement

¢ Periodic monitoring of groundwater to assess the
effectiveness of the source area soil and groundwater
remedy components, as well as to assess the
effectiveness of natural attenuation parameters in
downgradient groundwater.

e Periodic monitoring of surface water to evaluate the
treatment of upgradient groundwater that discharges to
the URI Pond.

Operation and ¢ Review of Site conditions and risks at five year intervals.

Maintenance e O&M of the monitoring well system.

Requirements ¢ Minimal O&M associated with PRB.

ARARs e State soil leachability criteria would be achieved quickly.
[ ]

Despite significant initial mass reductions, MCLs would
not be achieved for approximately 75 to 310 years. In
the meantime deed restrictions would prohibit
groundwater use.

Long-Term Reliability

e Reliability of chemical oxidation to treat PCE in soil is
high.

e Reliability of PRB to treat overburden groundwater is
dependent on thorough understanding of subsurface
hydrogeologic and geochemical conditions.

e ILong-term reliability/service life of PRB is unknown, but
estimated to be 15 years,

» Institutional controls would prohibit groundwater use.

Quantity of Untreated
Wastes and/or Residuals

¢ Potential to generate soil requiring special handling
during excavation of trench for PRB.

e Minimal investigation derived waste from groundwater
monitoring.

Estimated Time to
Design and Construct

Less than a month is needed to perform the soil remedy.
Pre-design and bench-scale studies and construction of
the PRB estimated at approximately 1.5 years to
implement.

Estimated Time to

RAOs estimated to be achieved in approximately 75 to 310
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Table J-3: Summary of Alternative 3 — In-situ oxidation of soil; PRB for source
area groundwater; MNA for downgradient groundwater

Reach Remediation years (see Appendix B to the FS).
Levels
Use of Presumptive PRB is an innovative technology.
Remedies or Innovative
Technologies
Expected Reuse Aquifer would be restored to drinking water standards within
Outcomes approximately 75 to 310 years.
Cost Capital Costs:
Direct soil costs: $160,000
Direct GW costs: $1,114,000
Contingent costs: $255,000
Indirect costs: $633.000
Total capital costs: $2,162,000
Annual O&M & Periodic Costs: $78,000
Total NPW Costs: $3,130,000

Alternative 4: In-situ oxidation of soil/in situ oxidation of source area groundwater/MNA
of downgradient groundwater

This alternative uses the same methods as Alternative 3 to treat the source area soil and
downgradient groundwater. It differs from Alternative 3 in that it involves treating source area
groundwater with injections of oxidants, rather than with a PRB. A sodium permanganate (or
similar oxidant) solution would be injected into the source area groundwater plume at the top of
the hill near the Former Drum Storage Area, upgradient of the presumed groundwater source.
The injection system would consist of a row of bedrock wells and a chemical feed system. The
chemical feed system would be in a small building near the west end of the access road, outside
the zone of contamination. Sodium permanganate would be pumped directly from the shipping
container to a recirculation tank where it would be diluted with water, mixed, and then sent to a
recirculation pump that would pump the diluted oxidant to each of the injection wells. Soils
excavated to install the feed system are not anticipated to be hazardous but will be tested and
disposed of at a licensed facility if necessary. It is estimated that up to 6.5 cubic yards of soil
cuttings would be generated during injection well installation. This soil is also likely to be non-
hazardous, but the cost estimates assume that off-site disposal at a licensed hazardous waste
facility would be required once the soil is tested.

Injection of oxidant to the source area groundwater plume would be anticipated to continue until
approximately 90 percent of the VOC mass in the source area has been destroyed, as determined
by environmental monitoring. For costing purposes, it was assumed that injection would be
continuous and last for six to twelve years. Over this period approximately 10 tons of sodium
permanganate (or similar oxidant) would be added. The byproducts would be innocuous, just as
with the potassium permanganate mixing described in Alternative 3, although there is the
potential for temporary pink coloration of sediments and surface waters in the URI Pond.
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Injection of oxidants is an established groundwater remedy and is considered reliable. However,
prior to implementation of this alternative, pilot studies would be performed to obtain, among
other things, additional characterization of subsurface conditions. The installation of the system
is expected to take approximately 1.5 years.

Under Alternative 4, it is expected that MCLs would be achieved throughout the groundwater
plume in 80 to 325 years, with significant VOC mass reductions occurring earlier in that period
as a result of the soil remediation and the injection of oxidant into the source area groundwater. !
Deed restrictions (ELURSs to be implemented by the PRPs on the URI- and Town-owned land
and the privately-owned adjacent downgradient properties) would restrict use of groundwater
until cleanup levels are achieved. The total capital costs of Alternative 4 are estimated at
$954,000. Of these capital costs, $160,000 is directly attributable to the soil remedy; $355,000
to the injection wells; $103,000 to contingencies; and $336,000 to indirect costs. The O&M cost
is estimated at approximately $138,000 per year (including the cost of 5-year reviews). The total
present worth of Alternative 4 is $2,343,000. The same cost assumptions used for the above
alternatives apply.

Table J-4: Alternative 4: In situ oxidation of soil; in situ oxidation of source area
_groundwater; MNA for downgradient groundwater
Treatment Components | e  Excavation/chemical oxidation for source area soil.
e In situ chemical oxidation for source area groundwater.

Containment None

Components

Institutional Control Deed restrictions to restrict groundwater use.
Components '

Monitoring Requirement | ¢ Periodic monitoring of groundwater to assess the
effectiveness of the source area soil and groundwater
remedy components, as well as to assess the
effectiveness of natural attenuation parameters in
downgradient groundwater.

e Periodic monitoring of surface water to evaluate the
treatment of upgradient groundwater that discharges to

the URI pond.
Operation and e Review of Site conditions and risks at five year intervals.
Maintenance e O&M of the monitoring well system and chemical
Requirements oxidation injection wells.
ARARs e State soil leachability criteria would be achieved quickly.

Despite significant initial mass reductions, MCLs would
not be achieved for approximately 80 to 325 years. In
the meantime deed restrictions would prohibit

1 The surface water in URI Pond will be monitored as a way of measuring the performance of the

groundwater remediation. It is expected that the exceedance will be eliminated as the groundwater discharging to
the Pond is cleaned up.
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Table J-4: Alternative 4: In situ oxidation of soil; in situ oxidation of source area

groundwater; MNA for downgradient groundwater

groundwater use.

Long-Term Reliability e Reliability of chemical oxidation to treat PCE in soil is
high. Pilot studies would have to be conducted to
optimize effectiveness of the delivery system for
injection of oxidant into the groundwater.

¢ Institutional controls would effectively limit
groundwater use.

Quantity of Untreated Minimal investigation derived waste from groundwater

Wastes and/or Residuals | monitoring wells. Potential to generate soil requiring special

handling for injection well installations.

Estimated Time to e Less than a month is needed to perform the soil remedy.

Design and Construct e The time to complete pre-design studies, design, and

construct the in situ chemical oxidation system for

groundwater is estimated to be approximately 1.5 years.

Estimated Time to RAOs estimated to be achieved in approximately 80 to 325
Reach Remediation years (see Appendix B to the FS).
Levels
Use of Presumptive None
Remedies or Innovative
Technologies
Expected Reuse The aquifer would be restored to drinking water standards
Outcomes within approximately 80 to 325 years.
Cost Capital Costs:
Direct soil costs: $160,000
Direct GW costs: $355,000
Contingent costs: $103,000
Indirect costs: $336.000
Total capital costs: $954,000
Annual O&M & Periodic Costs: $138,000
Total NPW Costs: $2,343,000

Alternative 5: Off-site disposal of source area soils/groundwater capture and treatment
Under this alternative, contaminated source area soils would be excavated and disposed of off-
site, and the entire groundwater plume would be captured and treated by a network of extraction
wells.

To implement the soil remediation, the Site would first be cleared of vegetation. Excavation
would then commence using a side slope of 2-to-1 (horizontal to vertical) so that shoring would
not be necessary. For costing purposes, it was assumed that an area 122 feet by 102 feet would
be excavated. It was also assumed that approximately 2,300 cubic yards of non-impacted soil
would be excavated before the impacted soil is encountered and stockpiled for use as backfill,

Record of Decision
West Kingston Town Dump/URI Disposal Area
South Kingstown, Rhode Island Page 63



Record of Decision

Part 2: The Decision Summary
and that approximately 350 cubic yards of impacted soil would be removed and stockpiled in
roll-off containers. Soil samples would be sent to a testing laboratory to determine disposal
requirements. Depending on the test results, the soil would either be transported for off-site
disposal at a licensed disposal facility, or stockpiled at the Site and used to backfill the
excavation. (For costing purposes, disposal at a RCRA Subtitle C landfill was assumed.) Once
sampling confirmed the removal of all contaminated soil, the source area would be backfilled
and the surface restored, using imported clean fill as necessary.

The groundwater remedy (for both downgradient and source area groundwater) would be to
install approximately 18 extraction wells throughout the plume to prevent further migration of
the plume. The extraction wells would be six- to ten-inches in diameter, and pump between 30
and 60 gallons per minute each. These wells would be installed to an average depth of
approximately 90 feet below ground. Collection piping located below ground would transport
the extracted groundwater to a treatment building located between URI Pond and Plains Road.
Once treated (see next paragraph on treatment methods), extracted groundwater would be
discharged to 10 wells via a network of distribution piping. These discharge wells would reinject
the treated water into the aquifer at the downgradient edge of the plume, near Hundred Acre
Pond.

The groundwater from the extraction wells would be treated before re-injection with granular
activated carbon (GAC), unless pre-design studies determined that another treatment system was
preferable. Activated carbon removes contaminants from liquid streams by adsorption. It has a
particularly high affinity for PCE and TCE, is a proven technology for treatment of chlorinated
VOCs, and is considered a presumptive ex-situ technology by EPA for treatment of dissolved
organic contaminants in extracted groundwater at Superfund sites. Groundwater from the wells
would be pumped to the treatment system, would pass through bag filters to remove particulate
material, and then into aqueous-phase GAC vessels that would remove PCE and TCE. Effluent
from the vessels would then pass to an equalization tank and then out through the distribution
system to the injection wells, The GAC within the vessels would periodically need to be
replaced; spent carbon would be removed from the Site for regeneration or disposal at an
approved, licensed facility. It is expected to take approximately two years to design and build
this treatment system.

The soil remedy proposed by this alternative would remove contaminated soil from the Site and
achieve the soil leachability criteria ARARs almost immediately. The pump-and-treat system
would be expected to achieve MCLs throughout the aquifer in 25 to 50 years. In the meantime,
environmental monitoring would measure the progress of the remedy and deed restrictions
(ELURs to be implemented by the PRPs on the URI- and Town-owned land and the privately-
owned adjacent downgradient properties) would prohibit use of the groundwater as drinking
water. The groundwater treatment system would disturb wetlands near Hundred Acre Pond
(where reinjection wells would have to be installed); care would have to be taken to minimize
impact to comply with the ARARSs related to wetlands. Both the soil and groundwater remedies
of this alternative would generate residuals that would have to be disposed of at off-site
hazardous waste facilities (or regenerated, in the case of spent GAC). As in the other active
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treatment alternatives, concentrations of PCE in URI Pond are expected to diminish as a result of
cleaning up the groundwater flowing into the Pond.

The total capital costs of Alternative 5 are estimated at $7,237,000. Of these capital costs,
$392,000 is directly attributable to the soil remedy; $4,135,000 to the groundwater treatment
system; $905,000 to contingencies; and $1,805,000 to indirect costs. The O&M cost is estimated
to be approximately $218,000 per year (including monitoring and the cost of 5-year reviews, but
not including the cost of buying more carbon, estimated at $31,000 over the life of the remedy).
The total present worth of Alternative 5 is $9,973,000. The same cost assumptions used in the

above alternatives apply.

Table J-5: Summary of Alternative 5: Off-site disposal of soil;
Groundwater pump, treat and reinjection

Treatment Components | ¢ Excavation/off-site disposal for source area soil.

e Extraction and ex-situ treatment using carbon adsorption
for the entire PCE/TCE plume followed by reinjection of
treated groundwater.

Containment Groundwater extraction would prevent source groundwater
Components from migrating downgradient.

Institutional Controls Deed restrictions to restrict groundwater use.

Monitoring Requirement | ¢ Periodic monitoring of groundwater to assess the

effectiveness of the soil and groundwater remedy
components.

Periodic monitoring of surface water to evaluate
treatment of upgradient groundwater that discharges to
the URI Pond.

Routine monitoring of treatment system effluent to
evaluate the effectiveness of the treatment system and
verify that reinjection criteria are achieved,

Operation and
Maintenance
Requirements

Review of Site conditions and risks at five year intervals.

O&M of the monitoring well system and
extraction/reinjection system.

ARARs

State soil leachability criteria would be achieved quickly.
MCLs would be achieved in approximately 25 to 50
years. In the meantime deed restrictions would prohibit
groundwater use.

Wetlands protection ARARs may present a difficulty in
that some of the reinjection wells are located in a
wetland.

Long-Term Reliability

| ®

Groundwater extraction is a demonstrated and reliable
method for capturing and collecting contaminated
groundwater.

GAC is a proven technology for treatment of site-related
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Table J-5: Summary of Alternative 5: Off-site disposal of soil;
Groundwater pump, treat and reinjection
chlorinated VOCs.
e Discharge of treated groundwater via a reinjection
system is considered reliable.
¢ Institutional controls would effectively limit
groundwater use.
Quantity of Untreated * Relatively small amounts of investigation-derived waste
Wastes and/or Residuals from groundwater monitoring.
e Use of GAC would produce treatment residuals that
would require off-site treatment/disposal.
Estimated Time to The estimated time to design and construct the extraction,
Design and Construct treatment, and reinjection system is approximately 2 years.
The soil remedy would be implemented more quickly.
Estimated Time to RAQs estimated to be achieved in approximately 25 to 50
Reach Remediation years (see Appendix B to the FS).
Levels
Use of Presumptive None
Remedies or Innovative
Technologies ,
Expected Reuse It is estimated that the aquifer would be restored to drinking
Outcomes water standards in 25 to 50 years.
Cost Capital Costs:
Direct soil costs: $392,000
Direct GW costs: $4,135,000
Contingent costs: $905,000
Indirect costs: $1.805,000
Total capital costs: $7,237,000
Annual O&M & Periodic Costs: $218,000
Total NPW Costs: $9,973,000
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K. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES

Section 121(b)(1) of CERCLA presents several factors that at a minimum EPA is required to
consider in its assessment of alternatives. Building upon these specific statutory mandates, the
NCP articulates nine evaluation criteria to be used in assessing the individual remedial
alternatives.

A detailed analysis was performed on the five alternatives previously described in Section J,
using the nine evaluation criteria in order to select a Site remedy. The following is a summary of
the comparison of each alternative's strength and weakness with respect to the nine evaluation
criteria. These criteria are as follows:

Threshold Criteria
The two threshold criteria described below muist be met in order for the alternatives to be eligible
for selection in accordance with the NCP:

1. Overall protection of human health and the environment addresses whether or
not a remedy provides adequate protection and describes how risks posed through
each pathway are eliminated, reduced or controlled through treatment,
engineering controls, or institutional controls.

2. Compliance with applicable or relevant and appropriate requirements
(ARARSs) addresses whether or not a remedy will meet all Federal environmental
and more stringent State environmental and facility siting standards,
requirements, criteria or limitations, unless a waiver is invoked.

Primary Balancing Criteria
The following five criteria are utilized to compare and evaluate the elements of the alternatives

meeting the threshold criteria:

3. Long-term effectiveness and permanence addresses the criteria that are utilized
to assess alternatives for the long-term effectiveness and permanence they afford,
along with the degree of certainty that they will prove successful.

4. Reduction of toxicity, mobility, or volume through treatment addresses the
degree to which alternatives employ recycling or treatment that reduces toxicity,
mobility, or volume, including how treatment is used to address the principal
threats posed by the site.

5. Short-term effectiveness addresses the period of time needed to achieve
protection and any adverse impacts on human health and the environment that
may be posed during the construction and implementation period, until cleanup
goals are achieved.
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6. Implementability addresses the technical and administrative feasibility of a
remedy, including the availability of materials and services needed to implement a
particular option.

7. Cost includes estimated capital and Operation Maintenance (O&M) costs, as well

as present-worth costs.

Modifying Criteria
The modifying criteria are used as the final evaluation of remedial alternatives, generally after
EPA has received public comment on the RI/FS and Proposed Plan:

8. State acceptance addresses the State’s position and key concems related to the
preferred alternative and other alternatives, and the State's comments on ARARs
or the proposed use of waivers.

9. Community acceptance addresses the public’s general response to the
alternatives described in the Proposed Plan and RI/FS report.

Following the detailed analysis of each individual alternative, a comparative analysis, focusing
on the relative performance of each alternative against the nine criteria, was conducted. This
comparative analysis can be found in Table 8-1 of the Feasibility Study.

The section below evaluates each of the five alternatives under the nine criteria. Only those
alternatives which satisfied the first two threshold criteria are subject to the analysis using the
balancing and modifying criteria.

1. Overall Protection of Human Health and the Environment
Since the RI determined that there was no ecological risk at the Site (see Section G, above), the
discussion herein is limited to whether each alternative adequately protects human health.

All of the Alternatives except Altemative 1 are protective of human health. Alternative 1, no
further action, does nothing to help diminish groundwater contamination, and does not
implement institutional controls to prohibit consumption of the contaminated groundwater.
Since the groundwater exceeds MCLs and would pose unacceptable risks to human health in the

event it is used as drinking water (see Section G, above), Alternative 1 fails to protect human
health.

Alternative 2, Limited Action, does not actively clean up groundwater; rather it is limited to
monitoring the biodegradation of contaminants, which should eventually reduce VOCs to
acceptable levels. Institutional controls will prohibit groundwater consumption during the long
period of natural recovery. This alternative remains protective of human health and the
environment only as long as the institutional controls remain in place and are effectively
enforced. Alternatives 3 through 5 all rely on active treatment to achieve significant mass
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reductions in the short term, in some cases of up to 90% within 10 years (Alternative 4). Despite
these initial reductions, achieving the last diminutions in contaminant concentrations remains a
lengthy process under all the alternatives, taking anywhere from 25-50 years (for Alternative 5)
to 80-325 years (Alternative 4). In the meantime, institutional controls would prohibit uses of
groundwater.

Alternatives 3 through 5 offer the highest degree of human health protection in that treatment is
used to reduce significant contaminant mass early in the remedy. Institutional controls provide
long-term protection as long as they are maintained and enforced.

2. Compliance with Applicable or Relevant and Appropriate Environmental Requirements
(ARARs)

The no-action alternative, Alternative 1, does not meet ARARS, or other advisories, criteria and
guidance that are “to be considered” (TBCs). Since this alternative fails to meet the two
threshold criteria, it will not be carried forward through the remaining comparative analysis.

Alternative 2 will meet State and Federal ARARSs, insofar as contaminants are expected to
eventually leach out of the soil such that the soil will eventually meet the state leachability
criterion for PCE. Similarly, biodegradation of TCE and PCE in groundwater will eventually
result in the groundwater achieving MCLs (in 110 to 460 years).

The active treatment alternatives, Alternatives 3 through 5, also meet the relevant ARARs, and
do so somewhat more quickly. Under Alternative 3 through 5, soil ARARs would be expected
to be achieved immediately upon completion of the active phase of treatment, i.e., either through
chemical oxidation (Alternatives 3 and 4) or through shipment to an off-site facility (Alternative
5). Achieving MCLs in the groundwater will occur but not as fast, notwithstanding significant
initial mass reductions: it will take 75-310 years to achieve MCLs for Alternative 3; 80-325
years for Alternative 4; and 25 to 50 years for Alternative 5. The active treatment alternatives
would also meet all action-specific and location-specific ARARs, though care would have to be
taken under Alternative 5 to minimize impacts in wetlands (under Alternative 5 wells would be
placed in wetlands to reinject treated groundwater).

3. Long-Term Effectiveness and Permanence

Alternative 2 provides the least long-term effectiveness because no actions would be taken to
reduce contaminant mass in either soil or groundwater during the time period required for natural
attenuation; during this same period the effectiveness of the remedy would depend solely on
adherence to institutional controls. The remaining three alternatives (Alternatives 3, 4, and 5)
provide more long-term effectiveness in that each reduces contaminant mass significantly
through active treatment at the outset, in addition to reliance on institutional controls during the
time period between termination of active treatment and final attainment of cleanup levels.
Alternative 5 is unique in that it relies on moving contaminated soils to offsite disposal facilities,
potentially without treatment, thereby implicating the inherent uncertainty associated with long-
term land disposal of contaminated media. Apart from this aspect of Alternative 5, none of the
Alternatives depend on containment strategies (i.e., are not vulnerable to breaches in
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containment in the long term).

All of the alternatives would require periodic five-year reviews as long as hazardous materials
remain onsite.

4. Reduction of Toxicity, Mobility and Volume through Treatment

Alternative 2 would 